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APPENDIX A 
BORING LOGS AND MONITORING WELL COMPLETION DIAGRAMS 



rn 

~ 

II 
0 

SAMPLE COLUMN SYMBOL KEY 

SAMPLE RECOVERED 

NO RECOVERY 

SAMPLE INTERVAL WITH SAMPLE IDENTIFICATION NUMBER SUBMITIED TO 
LABORATORY FOR GEOCHEMCIAL OR GEOTECHNICAL ANALYSIS 



PROJECT: Morton Reading Fl Log of Boring No. STR01 

W. of Bldg. 40, S. of Trailer 
ELEVATION AND DATUM: 

BORING LOCATION: 
557.26 ft. (MSL) 
DATE STARTED: DATE FINISHED: 

DRILLING CONTRACTOR: Bowser Marner 3/8/01 3/9/01 
TOTAL DEPTH (ft.): MEASURING POINT: 

ORILLING METHOD: Rota sonic 119.9 Ground Surface 
f-

DEPTH TO ·FIRST COMPL. 124 HRS. DRILLING EQUIPMENT: 8" Diameter Outer/ 4" Diameter Inner Casing WATER I 

SAMPLING METHOD: 10' Sample Barrel 
LOGGED BY: 

E. Mansell 

I DROP: 
RESPONSIBLE PROFESSIONAL: 

I 
REG. NO. 

HAMMER WEIGHT: NA NA 
M. Hemingway NA 

SAMPLES DESCRIPTION 

I 
(.9 

I_ 
(j) (j) NAME (USCS): color, moist, % by wt., plast. density, structure, o~E REMARKS 

t-~ 

~0 o..<ll Q.. 0. cementation, react. w/HCI, geo. inter. -0~ w2 E o E 0..<( 
0~ roZ 0 0 w co mLL 0:: (/) (/) 

Surface Elevation: 557.26 ft. (MSL) 

Asphalt and road base 
- -

Sub base- gravel [FILL] 
1- f- -

- I 2-

-

;; CLAYEY SAND (SC): Very dark brown (10YR 2/2), moist, -60% fine J 3- 0 to medium sand, -40% medium to high plastic fines 0 
00 
0 

- (") 

lA 
l 

0 

4- -

- ' 
5- f--

~ 
1.1 

-

6-

-

7~ 
POORLY GRADED SAND WITH GRAVEL (SP): Yellowish brown 
(10YR 5/4), dry to moist, -80% medium sand, -20% gravel (1" to 5"), 

l trace fines 
- 0.7 

8- l 

9~ 
-

f.- ~-----------
--

f- CLAYEY SAND (SC): brown (10YR 5/3), moist, -60% fine sand, -

IX 
-40% medium plastic fines 

~ I -

10- f.- -
--------- -- -- -- -- -- -- -- --

11 ~ 
CLAYEY SILT (ML): brown (10YR 5/2), moist, -100% low to medium -

plastic fines, firm, massive, laminated, iron-colored (horizontal) 
discoloration (loess?) -

-1 -

12- -
POORLY GRADED SAND (SP): brown (10YR 5/2), dry, -90% 

- medium to fine sand, -5% fine gravel, -5% fines - 650 

13- - -

- -

14 
RMRK3 
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PROJECT: Morton Reading Fl 

Log of Boring No. STR01 (cont'd) 

SAMPLES 
(!) 

I~ 

"' "' 
DESCRIPTION Z-:=- REMARKS I--

~0 goj a."' 15.· 15. NAME (USGS): color, moist,% by wt., plast. density, structure, w2 E o E 0..<( 
0~ roZ 0 0 cementation, react. w/HCI, geo. inter. w Cll (IilL 

I en en 0:: 

POORLY GRADED SAND (SP): continued 

I -
..,. 
0 

15- 0 590 0 -

"' 0 

- M _, 
0 

Increasing gravel with depth J 16-
I 

- i 

17- - 80 

- -

18-
1\ I -

- -

19- -

- 1/ \ -

20- r- -

- -

M 20.5- 21.25' : Black discoloration , chemical odor observed, moist 
0 

21- 0 
\ gravellense at 21.25' r - 200 0 

"' 0 
M - 0 SANDY LEAN CLAY (CL) [TILL]: olive brown (2.5Y 4/3), dry, hard, -

22- -90% high to medium plastic fines, -10% medium sand, trace fine -
gravel, massive (no structure), hard 

- -

23- -

- -

24- -

Soft 
- -

25- - 286 
Very hard, dark greenish gray (5GY 3/1 ), abundant medium and fine 

- gravel (mafic angular to subrounded), few iron-colored mottles -

26- -

- -

27- -

- -

28J -

~ -

29~ "' 

~m 
-

- -

30- -

31l 

-
I 

RMRK3 
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PROJECT: Morton Reading Fl I 

' SAMPLES 
I~ 
f-
Q_ QJ 
w.!!? 
0~ 

-

32-

-

33-

-

34-

-

35-

37-

-

38-

-

39-

-

40-

-

41-

-

42-

l 
43-

44~ 

45-

-

46-

-

CD 

I 

Log of Boring No. STR01 (cont'd) 

DESCRIPTION 
NAME (USGS): color, moist,% by wt., plast. density, structure, 

cementation, react. w/HCI, geo. inter. 

SANDY LEAN CLAY (CL): continued 

Coarse gravel 

-

-

-

-

-

~--------------------------------------------------~ -
Transition from SANDY LEAN CLAY to POORLY GRADED SAND, 
multiple clay lenses -

1 1.5 

-

.-----------------------------------------------------~ -
POORLY GRADED SAND (SP): dark greenish gray (1 OY 4/1 ), moist, 
95% fine sand, 5% low plastic fines 

SANDY LEAN CLAY (CL): dark greenish gray (5GY 3/1) -90% high to 
medium plastic fines, -10% medium sand, trace fine gravel, massive 
(no structure), hard 

-

-

-

-

~--------------------------------------------------~ -
POORLY GRADED SAND (SP): dark grayish brown (10YR 4/2), 
moist to wet, -100% medium grained sand, trace fines, with some 
gravel 

46'-47' Coarse sand 

-

-

-

-

-

-

-

-

-

0.9 

REMARKS 

47~ I~ 
48~~-LL-~------------------------------------------------~~------L-----------------~ 

RMRK3 

Geomatrix Consultants I Project No. 7168 I Page 3 of 8 



I~ 
1--
o_Gl 
w.£1' 
0~ 

-

49-

-

50-

-

51-

-

52-

-

53-

-

54-

-

55-

-

56-

-

57-

-

58-

-

59-

-

60-

-

61-

-

62-

-

63-

-

64-

-

65 

Morton Reading Fl 

SAMPLES 

~ .1 ~ la E 0 E 0 0 ruz ru CiilL 
({) ({) 

r-

IX 
c-

.... 
0 
0 
;; 
"' 0 
M 
0 

1-

Log of Boring No. STR01 (cont'd) 

DESCRIPTION 
NAME (USGS): color. moist, % by wt., pia st. density, structure, 

cementation, react. w/HCI, geo. inter. 

POORLY GRADED SAND (SP): continued 

Coarse sand, few gravel, greenish black (10Y 2.5/1) 

SILT (ML): greenish gray (10Y 5/1), wet, -100% low plastic fines, 
laminated, soft, roots present 

Laminatio11s: organic silts (OH), black (25Y 2.5/1) 

Increase sa11d with depth 

FAT CLAY (CL): dark greenish gray (5G 4/1), moist, -100% high 
plasticity fines, soft 

Dark gray (5Y 4/1) 

POORLY GRADED SAND (SP): olive gray (5Y 4/2), moist, -95% 
coarse sand, -5% fines, loose 

Geomatrix Consultants 

(.!) 

o;?;E REMARKS 
-Do. 
o_ <( 0. 

w-= 
0:: 

-

_j 

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

- 0.6 

-

-

-

-

-

-

-

-

-

-

-

-

-

I Project No. 7168 I Page 4 of 8 
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PROJECT: Morton Reading Fl 

Log of Boring No. STR01 (cont'd) 

SAMPLES 
(!) 

I~ 

!ol f 
DESCRIPTION Z-;=- REMARKS f-- g 15 ~ o._<ll !JJ- NAME (USCS): color, moist,% by wt., plast. density, structure, w2 ;;: 0 O..<(o. 

0~ roZ ro 0 0 cementation, react. w/HCI, geo. inter. w-== 
(/) (/) 

iJSLL 0:: 

SILT (ML): dark greenish gray (5GY 4/1), moist, -100% medium 0.6 

- plastic fines (more clay than above) -

66- -

66 - 68' clay content increased 
- -

67- -

- -

68- -

-100% low plasticity fines 
- -

69- -
POORLY GRADED SAND (SP): dark greenish gray, (10Y 4/1) moist, 

- -1 00% fine sand, trace fines 

J 70-
-95% fine sand, 5% fines, wet 

-

l 71- l 
-

l 72-

-

l Ol 72.5 -73' black (10YR 2/1), chemical odor, no sheen present when 
0 

73- 0 1\ ~etted, grains appear to be stained, black colored soil immediately r -0 
Ol above underlying clay. No mobile product observed. 2.8 0 
<") - 0 -

74- CLAY (CL): dark greenish gray (1 OY 4/1 ), wet, 100% medium plastic -
fines, soft, homogeneous 

- -

75- -

75 - 76' silt lens 
- -

76 -
White shell fragments (?) 

77l 
-

"" 0 
0 -

l 0 
Ol 
0 

"' -0 

78-, -

- -

79~ -

-

80- -

Hard, few shells(?) 
- -

81- -

- -

82 
RMRK3 
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PROJECT: 

-

83-

-

84-

-

85-

-

86-

-

87-

-
0 

88- ~ 
"' 0 

- 8 

89-

-

90-

-

91-

-

92-
~ 

- c; 
0 

"' 0 

93- 8 

-

94-

-

95-

-

96-

-, 

97-
1 

-

98-

-

Morton Reading Fl 

Log of Boring No. STR01 (cont'd) 

DESCRIPTION 
NAME (USCS): color, moist,% by wt., plast. density, structure, 

cementation, react. w/HCI, geo. inter. 

CLAY (CL): continued 

-

-

-

-

~------------------------------------------------------~ -
POORLY GRADED SAND (SP): dark greenish gray (1 OY 3/1 ), wet, 
-100% fine sand, trace low plastic fines 

86.5'- 86.75' black, chemical odor, no sheen present when wetted, no 
mobile product observed 

-

-

-

-

-

h 87.75'- 88' black chemical odor, no sheen present when wetted, no r -
1 "mobile product observed 

LEAN CLAY (CL): dark greenish gray (1 OY 3/1 ), moist, -95% high to -
medium plastic fines, -5% medium sand, hard, blocky, massive -

-

-

-

-

Piece of fossiliferous limestone 
-

-

-

-

-

-

-

-

-

-

-

-

-

~----------------------------------------------------4 -
POORLY GRADED GRAVEL WITH SAND (GP): olive gray (5Y 5/2), 
wet, 75% coarse gravel, 20% sand, 5% low plasticity fines -

I <!) 

a::~ 8: I 
o ~ "E 

w-= 
0::: 

3.1 

REMARKS 

gg~~~L_~----------------------------~----------------~~----~----------------~ 

RMRK3 
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PROJECT: Morton Reading Fl 

Log of Boring No. STR01 (cont'd) 

SAMPLES I 

~j I~ 
Q) DESCRIPTION REMARKS 1-- Q) - QCi~ CL a> (i. Ci "'- NAME (USCS): color, moist,% by wt., plast. density, structure, w~ E o E 3: 0 CL<( 

0~ roZ 0 0 cementation, react. w/HCI, geo. inter. w ro iliu.. 
CfJ CfJ cc 

POORLY GRADED GRAVEL with SAND (GP): continued 0.6 

- 1"- 4" subangular- subrounded gravel, fossiliferous -

100- f--r- -

POORLY GRADED SAND (SP): light olive brown (2.5Y 5/6), wet, 
- 100% medium sand, trace fines -

101- -

- -

102- -

- -

103- - 0.0 

- -

104- -

- -

105- -

-

106- -

- -

107- -

1 07' - 1 09' fine sand 
- -

108- -

- -

109- -

Medium grained sand 
- -' 

110- f- -
SILTY SAND (SM): light olive brown (2.5Y 5/6), wet, uniform, fine 

- laminations, dark organic odor, 

111- -

- -

112- -

- -

113- -

- -

N 

114-

~~ 
-

6.8 
- -

115- -

- -

116 
RMRK3 
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PROJECT: Morton Reading Fl 

Log of Boring No. STR01 (cont'd) 

SAMPLES (.!) 
I~ 

Q) Q) DESCRIPTION o~E REMARKS 1-- -D.. Q) Q.. 15. Vl- NAME (USGS): color, moist,% by wt., plast. density, structure, -Do. w-21 E o E ~ 0 n.. <( 0. 
0~ roZ 0 0 cementation, react. w/HCI, geo. inter. w-= ro mLL 

(f) (f) 0:: 

SILTY SAND (SM): continued 
- -

117- -

- -

118- -

- -

119- -

~ -

120- ~ -
Total Depth: 119.9 feet below ground surface 

- -

121- -

- -

122- -

- -

123] -

-

:::= 
-

-

-

126~ 
-

-

- -

127- -

128~ 
-

-

- -

129l -

- -

130- -

- -

131- -

- -

132- -

-

I 

-

133 
RMRK3 
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PROJECT: Morton Reading Fl Log of Boring No. STR02 
I 

BORING LOCATION: 70' N.W. of Circle 
ELEVATION AND DATUM: 

552.08 ft. (MSL) 
DATE STARTED: DATE FINISHED: 

DRILLING CONTRACTOR: Bowser Morner 3/12/01 3/13/01 
TOTAL DEPTH (ft.): MEASURING POINT: 

.)RILLING METHOD: Rotasonic 89.0 Ground Surface 
DEPTH TO I FIRST COM PL. 124 HRS. DRILLING EQUIPMENT: 8" Diameter Outer/ 4" Diameter Inner Casing 
WATER I 

LOGGED BY: 
SAMPLING METHOD: 10' Sample Barrel E. Mansell 

I DROP: 
RESPONSIBLE PROFESSIONAL: I REG. NO. 

HAMMER WEIGHT: NA NA 
M. Herninqwa'l I NA 

SAMPLES DESCRIPTION (_') 
REMARKS I~ NAME (USCS): color, moist,% by wt., plast. density, structure, o~E r-~ Q) Q) - - 0 0. Q_ Q) 0.· 0. (f)- cementation, react. w/HCI, geo. inter. Q_ <( 0. ;;: 0 LU.l!! E o E 0 0 w-= 0~ roZ (ll mlL 

552.08 ft. (MSL) 
a:: (j) (j) 

Surface Elevation: 

Asphalt 
- -

"' Road base - gravel 
J N 

1- 0 
;; 

CLAYEY SAND (SC): dark brown (10Y 3/3), moist, 70% fine sand, <'? 

;;; 
30% low plastic fines -- 0 

2= 
-

- 0.6 

3--: _j 

·= 

-

I 
-

5] 

-

Abundant iron colored mottling 

t- - 0.6 

6~ 
Same as above, increase sand with depth 

-

~ --- --- --- -- -- --- -- ---- --- --- --- --- -
SILTY SAND (SM): dark grayish brown (10Y 4/2), wet, 90% medium 

7j 

sand, 10% low plastic fines -

-

- - 1.6 

8- -

gj 
-

t- - 2.0 
Increasing gravel content (1"- 2") with depth 

I 
- -

10--, -

- -

11- -
11 - 13' black staining, strong chemical odor 

- -

11.5- 11.75' clay lens 

12- 11.75- 12' gravel - appears to be liquid saturated with black material -
<!) 
N 

- 1.6 -

im 13- - -
SANDY LEAN CLAY (CL): dark olive gray (5Y3/2), wet, 90% medium 

plastic fines, 10% medium sand, moist, hard, trace gravel --

I I 14 
RMRK3 
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PROJECT: Morton Reading Fl 

Log of Boring No. STR02 (cont'd) 

SAMPLES 
<..9 

I~ DESCRIPTION Z-;:: REMARKS 1-- Q) Q) 9oj c._ OJ o_. 0. "'- NAME (USGS): color, moist,% by wt., plast. density, structure, w.!!! E o E 
;:: 0 C..<( 

0~ roZ 0 0 cementation, react. w/HCI, geo. inter. LU ro iiilL 
(/) (/) a:: 

SANDY LEAN CLAY (CL): continued 
1.6 

- -

15- -

- -

16- -

- -

17- -

- - 0.9 

18- -

- -

19- r- -
Same as above 

- -

20- - 0.4 

- -

21- -

- .... -N 
0 

0 
22- "' -;;; 

0 

- - 0.4 

23- -

J -

24J -

I 
Becomes softer with increasing silt content with depth 

- -

25- - 0.4 

-

26- l 
- l 

27-

~ 
- 0.2 

28-

-

29- r-

~ Same as above 
-

30- - 0.2 

- -

31 I 
RMRK3 I 
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PROJECT: Morton Reading Fl 
I 

I 

Log of Boring No. STR02 (cont'd) 

SAMPLES (.9 
I~ 

!ol i 
DESCRIPTION Z-;=- REMARKS t-- go~ c._ a> oo- NAME (USCS): color, moist,% by wt., plast. density, structure, w2 s: 0 [J_ <( 

0~ rn Z rn 0 0 cementation, react. w/HCI, gee. inter. w 
(/) (/) 

(i'ilL 0:: 

SANDY LEAN CLAY (CL): continued 
- -

32- -

Decreasing sand content with depth 
- -

33- J 
-

J 34-

- -

35- J 
- j 

36-

- -

37- -

- -

38- -

- -

39- SILTY SAND (SM): dark gray (2.5Y 4/1 ), moist to wet, 85% fine and 3.0 
medium, 15% low plastic fines, sand, trace gravel, sand lens 

-
~ ~ 

40- SANDY CLAY (CL): dark greenish gray (1 OY 4/1 ), moist, to wet, 90% 
low plastic fines, 10% fine sand, trace gravel, carbonized wood 

-

-

41- -

- -

SANDY SILT (ML): light olive brown (2.5Y 5/4), 60% low plastic fines, 

421 40% fine sand, moist to wet, trace gravel -

l 
-

43~ 
-

-

44-, -

- -

45--; - 0.9 

~ -

46- -

- -

47- -
4" layer medium sand 

- -

48 
RMRK3 
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PROJECT: Morton Reading Fl 

Log of Boring No. STR02 (cont'd) 

SAMPLES 
(.9 

I~ 
(}) (}) DESCRIPTION o~E REMARKS t--~ 

o.."' Q_. Q_ (f)~ NAME (USCS): color, moist,% by wt., plast. density, structure, - 0 0. w2 E o E ?:: 0 (L <( 0. 
0~ roZ 0 0 cementation, react. w/HCI, geo. inter. w-= Cll ii'il.L 

(/) (/) a: 

SANDY SILT (SM): continued 
- 3" layer gray clay -

49- 1---
POORLY GRADED SAND (SP): light olive brown (2.5Y 5/4 ), wet, 

I 

- 90% fine to medium sand, 10% fines -

50- -

- -

51- -

- -

52- -

Silt decreases with depth 
- -

53- -

- -

54- -

- -

"' N 

55- 0 -
0 
M 
;;; - 0 -

56- -

- -

57- -

- -

58- -
Color change, dark grayish brown (2.5Y 4/2), 1/4"- 1/2" black 

- laminations, trace silt -

59- f- - 2.5 

- -

60- -

- -

61- - 0.0 
61 - 62.5' 1"- 2" black laminations 

- -

62- -

- -

63-
I 

-

- -

-
64- -

- -

65 I 
RMRK3 

~ Geomatrix Consultants I Project No. 7168 I Page 4 of 6 



PROJECT: Morton Reading Fl 

Log of Boring No. STR02 (cont'd) 

SAMPLES 
~-;::-I~ 

(]) DESCRIPTION REMARKS 1-- (]) go_g Q_ (]) (i. Ci "'- NAME (USGS): color, moist, % by wt., plast. density, structure, w.l!! E o E ~ 0 D..<: 
0~ roZ 0 0 cementation, react. w/HCI, geo. inter. w ro ii'iu.. 

(/) (/) IY 

POORLY GRADED SAND (SP): continued 
- -

66- -

- -

67- -

- -

68- -

- -

69-

J Same as above 
-

70- -

-

71-

- -

72- I 

- -

73- -

- -

74- -

- -
75- - 0.0 

- -

76-

77~ 
-

J -

78- -

- -

791 -
Same as above 

-

l 
80- -

- -

81- -
--

- -

82 
RMRK3 
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PROJECT: Morton Reading Fl 

Log of Boring No. STR02 (cont'd) 

SAMPLES (.9 
I~ 

Cll Cll DESCRIPTION Z--=: REMARKS I-- go~ []_Cll o_. Q_ "'- NAME (USGS): color, moist,% by wt., plast. density, structure, w.l!! E o E :;:: 0 [L<O:: 
0~ roZ 0 0 cementation, react. w/HCI, geo. inter. w ro (ijlL 

(f) (f) 0:: 

POORLY GRADED SAND (SP): continued 
- -

83- -

- -

84- -

- -

85- -

- -

86- -

- -

87- -

- -

88- -

- -

89- r-- -
Total Depth: 89 feet below ground surface 

- -

90- -

- -

91- -

- -

92- -

l -

93l 
-

l -

94l 
-

95] 

-

-

- -

96- ~ 
- -

97- I 
- ---j 

98- -

- -

99 I 
RMRK3 
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,-

PROJECT: Morton Reading Fl Log of Boring No. STR03 

STR03 
ELEVATION AND DATUM: 

BORING LOCATION: 
554.53 ft. (MSL) 

I DRILLING CONTRACTOR: 
DATE STARTED: I DATE FINISHED: 

Bowser Marner 
3/14/01 3/19/01 
TOTAL DEPTH (ft.): MEASURING POINT: 

ORILLING METHOD: Rotasonic 69.0 Ground Surface 

8" Diameter Outer/ 4" Diameter Inner Casing 
DEPTH TO I FIRST I COMPL. 124 HRS. DRILLING EQUIPMENT: 
WATER 

SAMPLING METHOD: 1 0' Sample Barrel 
LOGGED BY: 

E. Mansell 

I DROP: NA I RESPONSIBLE PROFESSIONAL: 

I 

REG. NO. 
HAMMER WEIGHT: NA NA M. Hemingway 

SAMPLES DESCRIPTION (.9 
I~ NAME (USGS): color, moist, % by wt., pia st. density, structure, o~E REMARKS 1-~ Q) Q) -0.. Q) o_. o_ "'- cementation, react. w/HCI, geo. inter. 0:~_9 w.l!? E o E 

:;:: 0 
0~ roZ 0 0 

ro (Dll.. 0:: {f) {f) 
Surface Elevation: 554.53 ft. (MSL) 

Asphalt 
- _j 

Base gravel 

:j 
f- -I 28.1 

SANDY CLAY (CL): greenish black (10Y 2.5/1), dry to moist, 80% low 
plastic fines, 20% fine sand, hard, strong chemical odor -

_j 

-

3- J 
- I 

J 
;;; 

Black staining at 4' 
4---1 

0 -
0 SILTY SAND (SM): greenish black J ... 

- ;;; 
0 

5- - 15.9 
SANDY CLAY (CL): black, wet, 70% low plastic fines, 30% fine to 

- medium sand, gravel abundant sand seep, chemical odor, black -

6-
staining throughout 

-

- -

7~ -

- - 12.7 

8- -

- -

9-
Abundant gravel at 9' 

-

- - 75.4 

10- -

- -
POORLY GRADED SAND (SP-SM): black, moist, 90% coarse sand, 

11- 10% low plastic fines, chemical odor, no liquid observed -

- -

12-

i~ 
-

- 12- 12.5' fine gravel lens - 47.0 
SANDY LEAN CLAY (CL) [TILL]: olive (5Y 5/4), -80% medium to high 

13- "' plastic fines, -20% medium sand and fine gravel - -0 

- -

14 
RMRK3 
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PROJECT: Morton Reading Fl 

Log of Boring No. STR03 (cont'd) 

SAMPLES <.9 
:r:~ 

Q) Q) DESCRIPTION Z-;:: REMARKS I--
"'- 9o~ a_ OJ Q.. Q. NAME (USCS): color, moist,% by wt., plast. density, structure, wJI! E o E ;;: 0 0.<{ 

0~ rnZ 0 0 cementation, react. w/HCI, geo. inter. LlJ (1J (DLL 
(f) (f) 0:: 

SANDY LEAN CLAY (CL) [TILL]: continued 
- Some black staining, very hard -

15- - 3.7 

- "' I -
"' 0 

16-
0 ..,. -
"' 0 

- -

17- -

- - 4.0 

18- -

- -

19- I- -

- -

Dark greenish gray (1 OY 4/1 ), dry to moist, abundant coarse sand and 

20- fine gravel, gravel is angular to subround, various lithologies - 2.6 

- -

21- -

- -

22- -

- - 5.1 

23- -

- -

24- -

Blocky, siltier than above 
- -

25- - 5.5 

- -

26- J 
I 

- -

27- -
Abundant cobble 

- -

28- -

- -

29- I- -
Same as above, cobble at 29' 

- -

30- -

- -

31 

I 

RMRK3 
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PROJECT: Morton Reading Fl 

Log of Boring No. STR03 (cont'd) 

SAMPLES (!) 
I~ 

<ll <ll DESCRIPTION z~ REMARKS r-- t;;_ 915~ Q_ <ll Q.. Ci. NAME (USGS): color, moist,% by wt., plast. density, structure, w-2! E o E 
:;: 0 G_<t: 

0~ roZ 0 0 cementation, react. w/HCI, geo. inter. UJ ro roLL 
(f) (f) 0::: 

SANDY LEAN CLAY (CL) [TILL]: continued 

~ -

32- -

- -

33- -

- -

34-
Dark grayish brown (2.5Y 4/2), few gray mottles, increasing sand 

-

- content, very hard, blocky -

35- -
Sand seam at 35-35.5' 

- -

36- _j 1.1 

- .... -

"' 0 

37-
0 
"' ~ 

;;:; 
0 

- -

38- -

- -

39- I- -
Same as above, increasing silt content 

- -

40- -

- -

41- -

-

42~ SILT (ML): yellowish brown ( 1 OYR 5/4 ), wet, 95% low plastic fines, 
5% fine sand, soft, homogeneous -

43] 

-

-

44l 

-

-
44 - 46' clay and gravel present, iron discoloration 

45l 

-

- 0.5 

I 
- -

46- -

- -

47- -

- -

Black laminations, no odor, weakly bedded 

48 
RMRK3 
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PROJECT: Morton Reading Fl 

I Log of Boring No. STR03 (cont'd) 
I 

SAMPLES 
~-:=- I I~ 

Q) Q) DESCRIPTION REMARKS f--
~0 9o~ c._ a> Q.. a. NAME (USCS): color, moist,% by wt., plast. density, structure, w.B? E o E [l_<t 

0~ roZ 0 0 cementation, react. w/HCI, geo. inter. w ro OOLL 
(/) (/) 0::: 

SILT (ML): continued 
_j - More clay than above, increasing fine sand content, block 

49-
discoloration at bottom, organics (?) J 0.7 f--

- -

POORLY GRADED SAND (SP): yellowish brown (10Y 4/4), wet, 95% 
50- fine medium sand, 5% low plastic fines, trace gravel (sandstone) l 

- -

51- -

- -

52- -

- -

53- -

- -

54- -
- -

55- -

- -

56- -

- -

57- -

- -

58- "' -
"' 0 I 

0 
- Ol -;;; 

0 

59- f-- -

59'- 61.5' medium sand 
- -

60--; -

- -

61J -

- -

62- -
Fine to medium sand 

- -

63- -

J -

64- -

- -

I 

65 
RMRK3 
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PROJECT: Morton Reading Fl 

Log of Boring No. STR03 (cont'd) 

SAMPLES 
I~ 
1-- Q) Q) 
o._ Q) o_. C5. w.l!! E o E 0~ rnZ rn 

(f) (f) 

-

66-' 

-

67-j 

-

68-

_j 

69-

-

70j 

-
71-

-

72-

-

73-

-

74-

-

75-

-

76-

-

77-

-

78-

-

79-

-

80-

-

81-

-

82 

-"'-;;:: 0 
0 0 mLL 

DESCRIPTION 
NAME (USGS): color, moist,% by wt., plast. density, structure, 

cementation, react. w/HCI, geo. inter. 

POORLY GRADED SAND (SP): continued 

Black material 

Total Depth: 69 feet below ground surface 

Geomatrix Consultants 

REMARKS 

I Project No. 7168 I Page 5 of 5 
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PROJECT: Morton Reading Fl 
Log of Boring No. STR04 

BORING LOCATION: N.W. Fence Main Parking Lot 
ELEVATION AND DATUM: 

560.27 ft. (MSL) 
DATE STARTED: DATE FINISHED: 

DRILLING CONTRACTOR: Bowser Morner 3/19/01 3/20/01 
TOTAL DEPTH (ft.): MEASURING POINT: 

DRILLING METHOD: Rotasonic 109.5 Ground Surface 
DEPTH TO FIRST I COMPL. 124 HRS. DRILLING EQUIPMENT: 8" Diameter Outer/ 4" Diameter Inner Casing 
WATER i 

LOGGED BY: 
SAMPLING METHOD: 1 0' Sample Barrel E. Mansell 

I DROP: 
RESPONSIBLE PROFESSIONAL: 

I 
REG. NO. 

HAMMER WEIGHT: NA NA M. Hemingway NA 
SAMPLES DESCRIPTION ~J REMARKS I~ NAME (USCS): color, moist,% by wt., plast. density, structure, f-- Q) Q) - go~ a._Q) 0.· 15. <n- cementation, react. w/HCI, geo. inter. Q._<( w~ Eo E :;: 0 

LJ.J 0 0 0 roZ "' (ijLL 
560.27 ft. IMSLl 

a: rJ) rJ) 
Surface Elevation: 

Grass/topsoil 
- -

1- f- -
<0 SANDY CLAY (SC): brown, moist, clay, sand, gravel, soft 
"' 0 - 0 

-

"' ;;; -2- 0 

- - 2.9 

3- -

- -

4- -

- -

5- +- - 1.0 

- -

6- -

- -

7- -

- - 0.5 

8- .L -

IX 
--

9- -

- f- -

10- - 1.0 

- -

11- -

- -
POORLY GRADED SAND (SP): olive brown (2.5Y 4/4), moist, 100% 

12~ medium sand, trace low plastic fines -

-I -

13- -

- -

14 
RMRK3 
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PROJECT: Morton Reading Fl 

Log of Boring No. STR04 (cont'd) 

SAMPLES 
CJ 

I~ 
Q) ;I Q) 

DESCRIPTION Z-;::- REMARKS I-- - go~ [l_Q) 

~0 ~ 
<JJ- NAME (USGS): color, moist,% by wt., plast. density, structure, w2 ~ 0 ll.<{ 

0~ co z co 0 0 cementation, react. w/HCI, geo. inter. w 
(f) (f) 

iiilL a: 

- -

15- -

- -

16- -

co - (") -
0 

17- ~w -

17- 17.5' black material, chemical odor 
- - 3.3 

"' 0 

1\ I 18- ;; 
- 8.7 en 

;;:; 
0 

- -

19- 1/ \ 
-

- r- __j 

19.5- 20.5' black staining, wet, gravel 

20- -

- J 
21- -

- r-----.._ 21.5' iron discoloration ~ 
-

22-
SANDY LEAN CLAY (CL) [TILL]: dark greenish gray (1 OY 4/1 ), moist, 
hard, -70% fines, -30% sand and gravel 

-
en 
(") 

- 0 - 2.0 ;; 
"' 

23- ;;:; 
-0 

24= 

-

-

-

25~ - 2.8 

26~ 
-

-

-

27-, 
I 

-

- -

28= 
-

-

29- -

- r- -
Same as above, becomes softer with depth, blocky 

30- -
-

- -

31 
RMRK3 
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PROJECT: Morton Reading Fl I 

I 
Log of Boring No. STR04 (cont'd) 

SAMPLES (!) 
I~ DESCRIPTION Z-;: REMARKS t-- Q) Q) 

go~ Q_ Q) c;_. Ci. 'f)- NAME (USCS): color, moist,% by wt., plast. density, structure, w.£' E o E 
;;: 0 Q_<( 

0~ roZ 0 0 cementation, react. w/HCI, geo. inter. w ro [iJLL 
(f) (f) [( 

- -

32- -

95% medium plastic fines, 5% medium sand, few cobbles 
- -

33- - 2.5 

- -

34- -

- -

35- -

- -

36- -

- -
<1" fine gravel seam 

37- -

- -
1/2" sand seam 

38- -

- -

39- -

- r- -

40- - 0.0 
-6" clayey gravel 

- 4" cobble present -

41- -

- -

42- -
SILT (ML): very dark gray (1 OYR 3/1 ), moist to dry, -100% low to 

43= 

medium plastic fines, trace fine sand, few wood chips, firm, no - 0.7 

structure apparent 
-

-

44- r------ ------------------------------ --- -
LEAN CLAY (CL): dark greenish gray (10YR 4/1), hard, dry to moist, 

45= 

80% fines, 20% fine sand, trace gravel -

-

-

46--: -
4" cobble present 

- -

47- -

- -

48 I 
RMRK3 

~ Geomatrix Consultants I Project No. 7168 I Page 3 of 7 



PROJECT: Morton Reading Fl 

Log of Boring No. STR04 (cont'd) 

SAMPLES 
(.!) 

I~ 
Q) DESCRIPTION o~E REMARKS I-- Q) 

c_Q) Q.. a. <Jl- NAME (USCS): color, moist,% by wt., plast. density, structure, -0~ w2 E o E 3: 0 [L<{ 
0~ roZ 0 0 cementation, react. w/HCI, geo. inter. w ro iJiLL 

(f) (f) 0:: 

I 

SILT (ML): dark greenish gray (10Y 4/1 ), moist, -100% low plastic 
- fines, weak bedding, homogeneous firm to hard (loess?) -

49- tx ~ - ,..... 

50- 2.0 
Same as above 

- -

51- -

- -

52- _j 

- -

I 
53- ~ 

0 ... 
0 - 0 

-

0 
N 

54- <") _j 
0 

- -
55- -

- -

56- -

- -

Increasing clay with depth 

57- -

- -

581 
-

- -

59- -

_.J I- -
Same as above 

60- - 1.4 

- -

61- -
I 

- -

62~ 
-

-
Few clay seams 1"- 1 1/4" thick 

63 -

- -

64- -

Weak bedding, slight iron-colored mottling, trace sand, paid dilatency -
- -

65 
RMRK3 
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PROJECT: Morton Reading Fl 

Log of Boring No. STR04 (cont'd) 

SAMPLES 

o~J J:~ DESCRIPTION REMARKS 1-- Q) Q) 
[)_ Q) Q.. 0. "'- NAME (USCS): color, moist,% by wt., plast. density, structure, - 0 0. w-E! E o E :;: 0 O..L1j2 0 0 cementation, react. w/HCI, geo. inter. o- roZ Cll ilil.L. 

(f) (f) a: 

- -

66- -
Increasing sand with depth 

- -

67- -

- -

68- -

- --------- --- --------- --------------- --- -

POORLY GRADED SAND (SP): dark yellowish brown (10YR 4/4), 
69- wet, -100% fine sand, trace fines, black laminations -

- r-- -

70- -
Same as above 

- -

71- -

- -

72- -

- -

73- - 1.2 

- -

74- -

- -

75- -

- -

76- -

- -

77- -

- -

78- -

- -

79- -

1 - 2" gravel with low to medium plastic fines, white mottles (calcium 
- 1- ----....._., carbonates) ~ -

80-
SANDY LEAN CLAY (CL) to LEAN CLAY (CL) [TILL]: dark greenish 
gray ( 1 OY 3/1 ), -70% medium plasticity fines, 30% sand and gravel, -

- very hard, no structure -

81- -

- -

82 
RMRK3 
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PROJECT: Morton Reading Fl 

Log of Boring No. STR04 (cont'd) 

SAMPLES <!J 
I~ DESCRIPTION Z-;::- REMARKS f-- Q) Q) - ga~ n_Q) Q.. 0. en- NAME (USCS): color, moist, % by wt., plast. density, structure, w~ E o E 

;;:: 0 !l.<: 
0~ roZ 0 0 cementation, react. w/HCI, geo. inter. w ro Ciiu... 

(/) (/) 0:: 

SANDY LEAN CLAY (CL): to LEAN CLAY (CL): continued 
- -

83- -

- -

84- -

- -

85- -

- -

86- -

- -
I 

87- -

- -

~ I 
88- 0 -

0 
0 
N 

"' - 0 -

89J -

- 1- -

90- -

- -

91- -

- -

92- -

- -

4" gravel lens 

93- POORLY GRADED SAND (SP): olive brown (2.5Y 4/4), wet, -100% -

fine to medium sand, trace fines 

94~ 
-

-

- -

95j 
-

-

96~ -

-

97- -

- -

98- -
-

- -

99 I I 
RMRK3 
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PROJECT: Morton Reading Fl 

Log of Boring No. STR04 (cont'd) 

SAMPLES 
~-;::-I~ DESCRIPTION REMARKS 

t-~ Q) Q) 

~0 g 0 ~ 0.. Q) Q_. Q_ NAME (USCS): color, moist,% by wt., plast. density, structure, 
UJ~ E o E 0 0 cementation, react. w/HCI, geo. inter. O..~_s 0~ cuZ (1J Ci'iLL 

(/) (/) cc 

POORLY GRADED SAND (SP): continued 
- r-- -

100- -

- -

101- -

- -

102- -

- -

Greenish gray (10Y 5/1) 

103- -

- -

104- -

- -

105- -

- -

106- -

- -

107- -

- -
Yellowish brown (1 OYR 5/6), medium grain 

108- -

- -

109- -

- r-- -
Total Depth: 109.5 feet below ground surface 

110- -

~ -

1111 -

- -

112- -

--' -

113j -

-

114- -

- -

115- -

- -

116 
RMRK3 

,.,~ Geomatrix Consultants j Project No. 7168 I Page 7 of 7 



PROJECT: Morton Reading Fl Log of Boring No. STR05 

BORING LOCATION: 30' N. of Bldg. 20 
ELEVATION AND DATUM: 

556.80 ft. (MSL) 
DATE STARTED: DATE FINISHED: 

DRILLING CONTRACTOR: Bowser Morner 
3/10/01 3/10/01 
TOTAL DEPTH (ft.}: MEASURING POINT: 

1 
DRILLING METHOD: Rota sonic 79.5 Ground Surface 

8" Diameter Outer/ 4" Diameter Inner Casing 
DEPTH TO I FIRST J COMPL. 124 HRS. DRILLING EQUIPMENT: 
WATER 

LOGGED BY: 
SAMPLING METHOD: 1 0' Sample Barrel E. Mansell 

I DROP: NA 
RESPONSIBLE PROFESSIONAL: 

I 

REG. NO. 
HAMMER WEIGHT: NA 

M. Hemin_gw~ NA 
SAMPLES DESCRIPTION (!) I_ 

Q) Q) NAME (USCS): color, moist,% by wt., plast. density, structure, o~E REMARKS 1--
o._Q) Q.. 0. Ul- cementation, react. w/HCI, geo. inter. -D~ w~ E o E 3: 0 CL<( 
0~ coZ 0 0 w co iiiu. 0:: (/) (/) 

Surface Elevation: 556.80 ft. (MSL) 

Asphalt 
- -

"' Road base material 
1- 0 -0 

0 SANDY CLAY to CLAYEY SAND (CL-SC): dark grayish brown (2.5Y 
-

;;; 
4/2}, dry, 50% fine sand, 50% fines - 0.2 0 

2-
SILTY SAND (SM): olive brown (2.5Y 4/4), moist, 60% fine sand, 40% 

-

- fines, massive, some mottling of dark organics -

3- -

- -

4- -

-

~ 
-

5- -r' 

- -

6- - 0.0 

- -

L() 

7- 0 -

0 
0 

"' - 0 -

8- -

- r----- --------------------------------- -

WELL GRADED SAND (SW): dark yellowish brown (10Y 4/6), fine to 
9- coarse sand with gravel and fines, black staining and moisture in -

- f-
gravel 

- 0.0 

10- -

- -

I 

<D 

11- 0 -0 
0 

; - ;;; __: 0.0 0 I 
SANDY LEAN CLAY (CL) [TILL]: olive brown (2.5Y 4 /3), dry, -80% 

12- high to medium plastic fines, -10% medium sand, 10% fine gravel, -

hard 
- -

13- - .. 

-
-1 

0.0 

14 
RMRK3 
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PROJECT: Morton Reading Fl 

I 
Log of Boring No. STROS (cont'd) 

SAMPLES 

o~J I~ 
(]) DESCRIPTION REMARKS I-- (]) -0... (]) Q.. 0. <J)- NAME (USGS): color, moist,% by wt., plast. density, structure, - 0 0. w2 E o E ;; 0 O...~_e, 0 0 cementation, react. w/HCI, geo. inter. 0~ roZ ro iilu.. 
({) ({) a: 

SANDY LEAN CLAY (CL): continued 
- -

15- -

- -

16- -

- - 0.0 

17- -
..... 
0 - 0 

-

0 

18- "' -0 

- -

19- -

- -

20- f- - 0.0 

- -

21- -

- -

22-
SILTY SAND (SM): wet, 80% medium sand, 20% fines, uniform 

0.0 -

- -

23- -

- -

24- -

- r------ --------------------------------- - 0.1 
WELL GRADED SAND (SW), 1/2"- 1" gravel, 70% gravel, (1/2"- 1"), 

25- 20% fines, 10% sand -

- -

26- -

- -

27- - 0.0 

- -
CLAYEY SILT (ML): dark greenish gray (10Y 5/1 ), some sand, gravel 

28- -

- -

29_j r--- --- --- --- --- --- --- --- --- --- --- --- --- -

SILTY CLAY (CL): dark greenish gray (1 OY 4/1) moist, some sand 
- and gravel ( 1/2" - 1 "), hard -

30~ - 0.7 

-

31 
RMRK3 
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PROJECT: 

-

32-

-

33-

-

34-

-

35- "' 0 
0 

- 0 

8 
36_j 

-

37-

-

38-

-

39-

-

40-

41-

' 
43---: 

J 
44-

-

46-

-

47-

-

Morton Reading Fl 

Log of Boring No. STROS (cont'd) 

DESCRIPTION 
NAME (USCS): color, moist,% by wt., plast. density, structure, 

cementation, react. w/HCI, geo. inter. 

SILTY CLAY (CL): continued 

3"- 4" layer of cobbles at 37.5' 

-

-

-

-

-

-

J 

-

~--------------------------------------------------~ -
SILTY SAND (SM): olive (5Y 4/4), wet, 85% fine sand, 15% fines, 
chemical odor -

-

-

1--- --- ---- -- -- -- -- -- -- -- -- -- -

SANDY SILT (ML) dark greenish gray (1 OY 4/1 ), wet, 70% fines, 30% 
fine sand -

-

-

-

-

-

r---- ---------------------- -
SANDY CLAY (CL): greenish black (10Y 2.5/1 ), with gravel 
(subangular to rounded) -

-

-

-

-

-

REMARKS 

0.7 

7.0 

4.9 

I 48~~~~~~----------------------------------~----~----------~ 
RMRK3 
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PROJECT: 

-

49-

-

50-

-

51-

-

52-

-

53-

-

54-

-

55-

-

56-

-

57-

-

58-

61-

l 
62~ 

63j 
I 

64-

Morton Reading Fl 
I 

I 

Log of Boring No. STROS (cont'd) 

DESCRIPTION 
NAME (USCS): color, moist,% by wt., plast. density, structure, 

cementation, react. w/HCI, geo. inter. 

SANDY CLAY (CL): continued 

4" cobble present 

Gravel with Sand (GP): interbed 1' thick 

J 
-

-

-

-

-

r-------------------------------------------------------~ -
SILTY SAND and SANDY SILT (SM/ML): dark greenish brown (10Y 
3/1 ), wet, 50% low plastic fines, 50% fine uniform sand, trace gravel, 

laminated 1" - 2" black 

-

-

-

-

-

-

-

-

-

-

-

-

-

-

1-------------------------- -
FINE TO MEDIUM SAND (SP): dark yellowish brown (10YR 3/4), wet, 
70% fine sand, 30% medium sand, trace fines -

-

-

-

-

-

-

-

-

(.9 
Z-;:= 

g o ~E 
11.<{ 

w 
0::: 

3.5 

REMARKS 

- r-- P_O_O_R_L Y-GR_A_D-ED_S_A-ND_W_ITH_S_IL T-(-S-P-S_M_)_: ol-iv-e-bro_w_n_ -- -- l 
65~~~L-~-------------------------------------------~_L----~---------------~ 

RMRKJ 
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PROJECT: Morton Reading Fl 

I~ 
1-a_Q) 
w.l!? 
0~ 

-

66-

-

67-

-

68-

-

69-

-

70-

-

71-

-

72-

-

73-

-

74-

-

75-

-

76-

77-

-

78-

-

79-

-

80-

-

81-

SAMPLES 

Log of Boring No. STROS (cont'd) 

DESCRIPTION 
NAME (USGS): color, moist, % by wt., pia st. density, structure, 

cementation, react w/HCI, geo. inter. 

(2.5Y 4/4), wet, 90% fine sand, 10% low plastic fines 

Same as above 

Total Depth: 79.5 feet below ground surface 

REMARKS 

-

-

-

-

- 3.8 

-

-

-

-

-

-

-

-

-

-

- 3.9 

-

-

-

-

J 

-

82-~~~~------------------------------------~~l~--~------------~ 
RMRK3 
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PROJECT: Morton Reading Fl Log of Boring No. STR06 
ELEVATION AND DATUM: 

BORING LOCATION: 35' S.E. of S.E. Corner Bldg. 7 574.66 ft. (MSL) 
! DATE STARTED: DATE FINISHED: I 

DRILLING CONTRACTOR: Bowser Morner 3/11/01 3/12/01 
TOTAL DEPTH (ft.): MEASURING POINT: 

DRILLING METHOD: Rotasonic 139.5 Ground Surface 

DRILLING EQUIPMENT: 8" Diameter Outer/ 4" Diameter Inner Casing l DEPTH TO 
WATER 

J FIRST l COMPL. 124 HRS. 

LOGGED BY: 
SAMPLING METHOD: 1 0' Sample Barrel E. Mansell 

l DROP: 
RESPONSIBLE PROFESSIONAL: 

I 
REG. NO. 

HAMMER WEIGHT: NA NA 
_j_ M. Hemingwa~ NA 

SAMPLES DESCRIPTION (!) 
I~ NAME (USGS): color, moist,% by wt., plast. density, structure, o~E REMARKS I-- Q) Q) - a:~§. a. Q) Q.. 0. w- cementation, react. w/HCI, geo. inter. w.l!? E o E ;;: 0 

w= 0 0 o- roZ ClJ mLL a: (/) (/) 
Surface Elevation: 57 4.66 ft. (MSL.}_ 

Asphalt 
-

Road base (gravel) 
I 

1- -
m CLAYEY SAND (SC): greenish black (10Y2.5/1), transitional color 

- 0 change light gray reddish mottling, yellowish brown (10YR5/6}, moist, - 1.8 0 
;;; 60% fine sand, 40% medium plastic fines, hard, trace gravel (1"- 3") 

-2- 0 

- -

3- - 1.8 

- -

4- -

- r- ,-------- ----- ------ ------ ------ --- --- -

SANDY CLAY (CL): light olive brown (2.5YR5/4), light gray mottling, 

5- moist to wet, hard, 70% fines, 25% fine sand, 5% gravel (1 -2") - 1.8 

- -

6- -

- -

7- 0 -N 
0 

0 
- -;;; 

0 

8- -

- -

9- - 1.3 

- r- -

10- - 2.5 

- -

11- -

I -

12~ -
dark greenish gray (10Y4/1), moist, hard, 90% fines, 10% fine sand, 

I trace gravel - 6.1 

13~ -

J - I 

RMRK3 J 
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! PROJECT: Morton Reading Fl 

SAMPLES 

-~ w 
15- ;;; 

0 

-

16-

-

17-

-

18-

-

19-

-

20-

-

21-

-

22-

-

23-

-

24-

-

25-

-

26_j 

27-, 

J 
28-

-

29-

-

30-

-

Log of Boring No. STR06 (cont'd} 

DESCRIPTION 
NAME (USCS): color, moist,% by wt., plast. density, structure, 

cementation, react. w/HCI, geo. inter. 

4 - 6" cobbles 
~--- --------------------------------- -

SILTY CLAY (CL): moist to wet, 100% medium plastic fines, hard, 
trace gravel (1") subangular to subrounded -

-

-

-

-

Olive (5Y5/3), light gray mottling 
-

-
Becomes softer with depth 

-

Same as above 

-

-

-

-

-

-

-

-

1 - 2" sand lens -

-

-

-

-

-

-

Same as above 
-

-

(.!) 
Z-::: 

g o ~E 
0..<( 

w 
(( 

4.4 

4.6 

8.6 

5.6 

4.6 

2.0 

REMARKS 

31~~~--_L ____________________________________________ _L_L ____ _L ________________ ~ 
RMRK3 
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PROJECT: Morton Reading Fl 

I~ 
1--
Q_ Q) 

w-E! 
0~ 

-

32-

-

33-

-

34-

-

35-

-

36-

-

37-

-

38-

-

39-

-

40-

-

41-

-

42-

43~ 

SAMPLES 

45] ~ 
~ 0 

46-

-

47-

"' 0 

Log of Boring No. STR06 (cont'd) 

DESCRIPTION 
NAME (USCS): color, moist,% by wt., plast. density, structure, 

cementation, react. w/HCI, geo. inter. 

-

-

~-------- ----------------

SANDY CLAY (CL): greenish gray (10YR5/1), moist to wet, hard, 90% 
low to medium plastic fines, 10% fine sand, trace gravel -

-

-

-

-

-

- 10.7 

-

-

-

~------------------------------------------------------~ -
SILT (ML): dark greenish gray ( 1 OY 4/1 ): wet, soft, 100% low plastic 
fines, massive 

39 - 39.5' : 5" cobble 

Same as above 

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-
-

9.2 

REMARKS 

48-~~~--~--------------------------------------------~lJ_ ____ ~-----------------
RMRKJ i 
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PROJECT: Morton Reading Fl 

Log of Boring No. STR06 (cont'd) 

I 

SAMPLES 
(.!) 

I~ 
Q) DESCRIPTION o~E REMARKS 1-- Q) 

a_ a> a.. a. <n- NAME (USCS): color, moist,% by wt., plast. density, structure, 0::~~ w~ E o E 
:;; 0 

0~ cuZ 0 0 cementation, react. w/HCI, geo. inter. w-= C1J (ijl.L 
(/) (/) a:: 

- -

49- -

- f- -

Same as above 

50- -

- -

51- -

- -

52- -

- -

53- -

- -

54- -

- -

55- - 8.3 

- -

56- -
Increasing hardness with depth 

= 

-

57-

-

58- -

- -

59- -

- f- l Same as above 

60- -

- -

61- -
I 

-

l 
62~ -

-

63- -
I 

- -

64- -

- -

65 
RMRK3 
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PROJECT: Morton Reading Fl 

Log of Boring No. STR06 (cont'd) 

I 

SAMPLES 

D~J I~ 
(]) DESCRIPTION REMARKS I-- (]) 

~0 (]._ (J) Q.. Q. NAME (USCS): color, moist,% by wt., plast. density, structure, -Do. UJ 2 E o E (]._ <( 0. 
0~ roZ 0 0 cementation, react. w/HCI, geo. inter. w.::: ro ililL 

(f) (f) 0:: 

9.9 

- I 

66- -

- -

67- -

- -

68- -

- -

69- -

- t-- -
Same as above 

70- -

- -

71- -

- -

72- -

- -

73- -
Becomes harder with depth 

- -

74- -

- -

75- -

POORLY GRADED SAND (SP): yellowish brown (10Y5/4), 80% fine 
- "" sand, 20% medium sand, trace fines, 6" interbeds of silty clay -N 

0 

76-
0 

5.4 ;;; 
-

0 

- -

77- -

- -

78- -

79; 
SANDY CLAY (CL): gray (5Y5/1 ), 85% low plastic fines, 15% fine -
sand, trace gravel (1 - 2" diameter), subrounded 

-

t-- -

SILTY SAND (SM): light olive grown (2.5Y5/4), wet, 70% fine sand, 
80_j 30% fines, sand gravel interbed at 80.5' -

- -
Increasing to WELL GRADED SAND (SW) 

81- -

- SANDY CLAY (CL) [TILL]:, dark gray (5Y4/1), moist, 90% low plastic - 3.0 

82 
fines, 10% fine sand, trace gravel1-2" subangular, hard, 

RMRK3 
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PROJECT: Morton Reading Fl 

SAMPLES 
I~ 
t-~ Q) Q) 

~0 [l_ Q) a_. Ci w-2? E o E 0 0 0~ roZ "' roLL 
(/) (/) 

-

83-

-

84-

-

85-

-

86-

-

87- ..,. 
N 
0 

0 
-

~ 
0 

88-

-

89-

- r-

90-

-

91-

-

92-

-

93-

-

94-

-

95-

-

96-

-

97-

-

98-

-

99 ' 

Log of Boring No. STR06 (cont'd) 

DESCRIPTION 
NAME (USGS): color, moist,% by wt., plast. density, structure, 

cementation, react w/HCI, geo. inter. 

generally massive with trace fractures 
SANDY CLAY (CL) [TILL]: continued 

Geomatrix Consultants 

(!) 

o~E 
a:~_e 

REMARKS 

. [( 

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

_j 

-

-

-

-

-

-

-

J 
3.0 

l 
I Project No. 7168 ] Page 6 of 9 

RMRK3 



PROJECT: Morton Reading Fl 

-

100-

-

101-

-

102-

-

103-

-

104-

-

105-

-

106-

-

107-

-

108-

-

109-

-

110-

-

111-

-

112-

-

113-

114-, 

115-

-

SAMPLES 

-(/)-3!: 0 
0 0 
ililL 

Log of Boring No. STR06 (cont'd) 

DESCRIPTION 
NAME (USGS): color, moist, % by wt., plast. density, structure, 

cementation, react. w/HCI, geo. inter. 

SANDY CLAY (CL) [TILL]: continued 

J 
J 
J 

I 
~ 

I -

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

REMARKS 

6.6 

6.6 

116~~~~----------------------~--------------~J~--~------------~ 
RMRK3 
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PROJECT: Morton Reading Fl 

Log of Boring No. STR06 (cont'd) 

SAMPLES C) 
I~ DESCRIPTION Z-:::- REMARKS 1-- Q) Q) 9oj; a_ Q) Q_. Q_ oo- NAME (USCS): color, moist,% by wt., plast. density, structure, w-2? E o E ~ 0 Q.<{ 
0~ roZ 0 0 cementation, react. w/HCI, geo. inter. UJ ro iiiu.. 

(f) (f) IY 

SANDY CLAY (CL) [TILL] continued 
- -

117- -

- -

118- -

- -

119- -

- r- -

120- -

- -

121- -

- -

122J 

- -

123J -

- -

124- -

- -

125- -

- ~--- ------------------------------ --- -
SILTY CLAY (CL): gray (5Y5/1 ), moist, 100% low plastic fines, firm, 

126- massive -

- -

127- -

- -

128- -

- -

129~ -

1-- -
Same as above, becomes harder with depth, increasing gravel with 

130- depth, increasing clay with depth -

131 ~ 
-

-

- -

132- -
.. 

- -

133 
RMRK3 
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PROJECT: Morton Reading Fl 

Log of Boring No. STR06 (cont'd) 

SAMPLES (.9 
I~ 

"' "' 
DESCRIPTION o~E REMARKS ~---~ 

o_Cil o_. Q_ <f)~ NAME (USCS): color, moist,% by wt., pia st. density, structure, - 0 0. w-2 E o E ;: 0 
Q_~J 0 0 cementation, react. w/HCI, geo. inter. 0~ roZ C1l Ciiu.. 

(/) (/) 

SILTY CLAY (CL): continued 
- -

134- -

- -

135- -

- --------- --- ------ --- --------- --- ------ -
SHALE/MUDSTONE, dark greenish gray (10Y4/1), dry, fractures, 1-

136- 4" fossiliferous layers -

- -

137- -

- -

138- -

- -

139- -

- r- -
Total Depth: 139.5 feet below ground surface 

140- -

- -

141- -

- -

142- -

- -

143- -

- -

144- -

- -

145l -

- -

146- -

147~ 
-

-

-

148- -

- -

149- -

- -

150 
RMRK3 
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PROJECT: Morton Reading Fl Log of Boring No. STR07 

BORING LOCATION: Between Western Fenceline the Circle 
ELEVATION AND DATUM: 

552.00 ft. (MSL) 

DRILLING CONTRACTOR: Bowser Morner 
DATE STARTED: 

3/21/01 
! DATE FINISHED: 

3/21/01 
TOTAL DEPTH (ft.): MEASURING POINT: 

ORILLING METHOD: Rotasonic 89.0 Ground Surface 

DRILLING EQUIPMENT: 8" Diameter Outer/ 4" Diameter Inner Casing 
DEPTH TO 
WATER 

I FIRST I COMPL. 124 HRS. 

LOGGED BY: 
SAMPLING METHOD: 1 0' Sample Barrel 

E. Mansell 

I DROP: 
RESPONSIBLE PROFESSIONAL: 

I 
REG. NO. 

HAMMER WEIGHT: NA NA 
M. Hemingway NA 

SAMPLES DESCRIPTION (.!) 
REMARKS I~ NAME (USCS): color, moist,% by wt., plast. density, structure, o~E t-~ Q) Q) lo - 0 0. Q_ Q) Q.. Ci. cementation, react. w/HCI, geo. inter. Q_~-9-w2 E o E 0 0 0~ roZ "' [DLL 

552.00 ft. !MSLl 
0:: (/) (/) 

Surface Elevation: 

Asphalt 
- -

~w 
-1-

CLAY (CL) (FILL]: black to dark brown, -95% medium plastic fines, 
- trace gravel, -5% sand, iron lamination - 5.2 

N 
-2- (") 

0 

- -

3- -

- -

4- -

- -

5- +-- ~ --- --- --- --- --- --- --- --- --- --- --- --- - 0.7 
GRAVEL WITH CLAY (GP-GC): tan mottling, moist, -80% gravel, 

- -20% medium plastic fines, trace medium sand -

6- -

- -

7- - 0.0 
POORLY GRADED SAND (SP): dark grayish brown, wet, -90% 

- medium sand, -10% fine gravel, 6" silt lens at 7.5- 8' -

8- -

- -

9- l-
Same as above 

~ 
-

~ 9.5' - 1 0' silt lens 

10- 0.0 

-

l 11' 

- -

12- -

- -
13- - 0.0 

- -

14 i 

RMRK3 
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PROJECT: Morton Reading Fl 
I 

I 

Log of Boring No. STR07 (cont'd) 

SAMPLES 
~-;:, I~ 

<ll <ll DESCRIPTION REMARKS t-~ 9oj o._<ll Q.. 0. VJ ~ NAME (USCS): color, moist,% by wt., plast. density, structure, w-2? E o E 
:;: 0 (l_i:ii~ 0 0 cementation, react. w/HCI, geo. inter. 0~ roZ ro jj'jLL 

(f) (f) 0::: 

POORLY GRADED SAND (SP): continued 
- -

15- -

- -

16- -

- - 0.3 

17- 16.8'- 18' Black staining, chemical odor -

- "' -

" 0 
;; 

0.7 18- ;::; -
"" SANDY LEAN CLAY (CL) [TILL]: dark greenish gray (1 OY 4/1 ), moist, 0 

- -90% high plastic fines, -10% medium sand, trace fine gravel, hard -

19- r- -

- -

20- -
4" cobble -fossiliferous 

- -

21- -

- -

22- -

- - 0.0 

23- -

- -

24- -

- -

25- -

- -

26- -

- -

27- - 0.0 
WELL GRADED SAND (SW): dark greenish gray ( 1 OY 4/1 ), wet, 

- -95% sand gravel, -5% sand -

28- -

- -

29- -

- -

30- -
4" clay lens 

- -

31 
RMRK3 
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PROJECT: Morton Reading Fl 
I 

I 

Log of Boring No. STR07 (cont'd) 

I 

SAMPLES 
~-;:-I~ 

Q) DESCRIPTION REMARKS I-~ Q) go! o_ID Q_. Q_ VJ~ NAME (USGS): color, moist, o/o by wt., plast. density, structure, w-2? E o E ~ 0 0..<( 
0~ roZ 0 0 cementation, react. w/HCI, geo. inter. w Cll ii5LL 

(f) (f) cr 

WELL GRADED SAND (SW): continued 
- -

32- -

- -

33- -

- -

34- -
3" clay lens 

- -

35- -
35'- 35.75' lean clay lens 

- -

36- -

- -

37- ~ -

-

A 
-

38- - 0.0 

- -

39- r- -
39' - 39.5' clay seam 

- -

40- -

- -

41- -

- -

42- -
Less gravel than above I 

- -

43- -

- -

44- -
LEAN CLAY (CL): greenish gray (1 OY 5/1 ), moist, 100% high plastic 

- fines, trace fine sand, soft weak bedding 44- 45', few black -

laminations, no odor 
45- -

- -

46-

- -

47- '-, -

-

IX 

-

I 

48 
RMRK3 
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PRO,IECT: Morton Reading Fl 

Log of Boring No. STR07 (cont'd) 

SAMPLES 
(!) 

J:~ 
Q) Q) DESCRIPTION Z-;:: REMARKS 1-- - g 0 ~ a._Q) a_. a. <Jl- NAME (USGS): color, moist, % by wt., plast. density, structure, w-E E o E 

;;: 0 CL<to. 
0~ roZ 0 0 cementation, react. w/HCI, geo. inter. w= 

"' iillL 
(f) (f) 0:: 

IX 
LEAN CLAY (CL): continued 

- --1 

49- r- ------ ------ --- --- ------ --- --- --- --- --- _j 

SILT (ML): greenish gray (1 0 Y 5/1 ), moist, -100% low plastic fines, 
- soft, abundant roots -

50- -

- -

51- -

- I 51.5'- 59' no roots present 
52- -

- -

53- -

- -

54- -

- -

55- -

- -

56- -
56' - 56.5' medium sand seam 

- -

57- -

- -

58- -

Increase in clay content, soft to firm, no roots present 
- -

59- -

- -

60--1 -
POORLY GRADED SAND (SP): dark greenish gray (10Y 3/1), -95% 

- medium sand, -5% low plastic fines -

61- -
- -

] 
-

62' - 62.5' silt lens, medium plasticity 
-

Increasing fine content 

l l -

64- -

- -

65 
RMRK3 
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PROJECT: Morton Reading Fl 

Log of Boring No. STR07 (cont'd) 

SAMPLES (!) 
I~ 

Q) Q) DESCRIPTION Z-;:o REMARKS 1-- - 9oj (J_Q) Q.. 0. Vl- NAME (USGS): color, moist,% by wt., plast. density, structure, w.l!! E o E 
:;:: 0 (L<( 

0~ roZ 0 0 cementation, react. w/HCI, geo. inter. w ro mlL 
U) U) c:r: 

I 

POORLY GRADED SAND (SP): continued 
- -

66- ~--- ---------------------------------
SILTY SAND (SM): dark gray (5Y 4/1), moist to wet, -60% fine sand, 

-

- -40% low plastic fines, trace gravel, semi-cohesive -

67- -

- -
67.5'- 68' 2- 4" cobbles 

68- -

- -

69- 1- ------ --- --- --- ------ --- --- --- --- --- --- -

POORLY GRADED SAND (SP): dark greenish gray (10Y4/1), wet, 
- 100% fine sand -

70- -

- -

71-

- -

72- -

- -

73- -
Olive (5Y 4/3) 

- -

74- -

- -

75- - 0.0 

- -

76- -

- -

77] -

-

77.5'- 79' black laminations 1/4- 1/2", no chemical odor 
78- -

l -

79- r- - 0.0 
Same as above 

- -

80- - 0.0 
Black laminations continue to 81', no chemical odor 

- -

81- -

- -

82 I 

I 
RMRK3 
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PROJECT: Morton Reading Fl 

Log of Boring No. STR07 (cont'd) 

-

83-

-

84-

-

85-

-

86-

-

87-

-

88-

-

89-

-

90-

-

91-

-

92-

-

93-

-

94-

-

95-

-

96-

-

97-

-

98-

-

99 

SAMPLES 

L_ 

"'-;;:: 0 
0 0 

OOLL 

DESCRIPTION 
NAME (USCS): color, moist,% by wt., plast. density, structure, 

cementation, react. w/HCI, geo. inter. 

POORLY GRADED SAND (SP): continued 

Total Depth: 89 feet below ground surface 

Geomatrix Consultants 

o~J REMARKS 
- 0 Q. 
()_ <l: 0. 

w-= 
cr: 

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

[ Project No. 7168 I Page 6 of 6 
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I PROJECT: Morton Reading Fl 
Log of Boring No. STROS 

BORING LOCATION: S.W. of Bldg. 24 
ELEVATION AND DATUM: 

553.73 ft. (MSL) 
DATE STARTED: DATE FINISHED: 

DRILLING CONTRACTOR: Bowser Marner 3/26/01 3/26/01 
TOTAL DEPTH (ft.): MEASURING POINT: 

DRILLING METHOD: Rotasonic 79.0 Ground Surface 
DEPTH TO FIRST l COMPL. 124 HRS. DRILLING EQUIPMENT: 8" Diameter Outer/ 4" Diameter Inner Casing WATER 
LOGGED BY: 

SAMPLING METHOD: 1 0' Sample Barrel E. Mansell 

I DROP: 
RESPONSIBLE PROFESSIONAL: 

I 
REG. NO. 

HAMMER WEIGHT: NA NA 
M. Heminowav NA 

SAMPLES DESCRIPTION C) 
REMARKS I~ NAME (USCS): color, moist,% by wt., plast. density, structure, o~E 1-- Q) Q) lo - 0 c. a. Q) Q.. 0. cementation, react. w/HCI, geo. inter. a.L5s-w2 E o E 0 0 0~ roZ "' iljLL 0::: Cf) Cf) 

Surface Elevation: 553.73 ft. (MSL) 

Gravel, base material 
- -

1- -
... rr LEAN CLAY (CL): very dark gray (5Y 3/1 ), moist, -100 medium 
1.0 
0 plastic fines, firm to hard, trace fine gravel -- ;; 
<D 
N 

- 1.2 2- "' 0 

- -

3- -

- -

4- - 0.4 
Becomes softer, more brown in color than above 

- -

5- -

- r----- ----------------------------- --- -

POORLY GRADED SAND (SP): dark yellowish brown (10YR 4/4), 
6- moist, -95% fine to medium sand, -5% gravel, no odor - 16.9 

-

1\ I 

-

7- -

- -

8-

1/ \ 

-

- -

9- -
9'- 14.5' Same as above, black staining, wet, chemical odor 

- -

10- -

- - 29.8 

11- -

- -

12- -
<D 
1.0 
0 - ;; -
<D 
N 

40.8 13- "' -

im - -

I 
14 0 

RMRK3 J 
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PROJECT: Morton Reading Fl 

I 
Log of Boring No. STR08 (cont'd) 

SAMPLES (.') 
J:~ 

Q) DESCRIPTION z~ REMARKS ~--~ Q) - go~ o._Q) Q_. Ci (/)~ NAME (USGS): color, moist,% by wt., plast. density, structure, UJ~ E o E 
:;: 0 0..<( 

0~ roZ 0 0 cementation, react. w/HCI, geo. inter. UJ 
"' (iiLL 

(/) (/) 0:: 

SANDY LEAN CLAY (CL) [TILL]: dark greenish gray (10Y 4/1), moist, I 

- -85% high plastic fines, -15% fine sand and gravel, hard l 
15- -

I 

- -

16- -

- -

17- ,.._ -
"' 0 

0 - "' -N 
M 

I 
0 

18- -

-
I 

-

19- r- -

Same as above 
- -

20- -

- -

21- -

- -

22- -

- -

23- -

- -

24- -

- -

25- -

- -

26__, -

- -

27- -

_j -

28_j - 3.2 
28'- 28.5' sand and gravel (1"- 2") 

I ------------ --- ------ --- --- --- --- --- --- -
SILT (ML): dark greenish gray (10Y 3/1 ), moist, -100% low to medium 

29-., plastic fines, homogenous -

I 
- -

29.5'- 29.7'- sand lens 
30- -

- 30.2' - 30.5' -sand lens -
I 

31 
RMRK3 
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PROJECT: Morton Reading Fl 

Log of Boring No. STR08 (cont'd) 

SAMPLES (.') 
I~ 

Q) Q) DESCRIPTION Z-:::- REMARKS r--
~0 Qoj o._ Q) Q.. Ci. NAME (USCS): color, moist,% by wt., plast. density, structure, w.l'! E o E D._<{ 

0~ roZ 0 0 cementation, react. w/HCI, geo. inter. UJ CIJ -ll. 
CfJ CfJ aJ 0::: 

SILT (ML): continued I 
I 

- -

32-
POORLY GRADED SAND (SP): dark greenish gray (10Y 3/1), moist l - to wet, -100% coarse sand, trace fines 

33- -

SILT (ML): dark greenish gray (10Y 3/1), moist, -100% low to medium 
- plastic fines, homogeneous -

34- -

- -

35- -

- -

36- --i 

- -

37-

- -

38- -

- -

39- 1-- -
Same as above 

- -

40- -

4J 

-

-

42] 

-

-

- -

I 

43-" -

- -
<Xl 

"' 44- 0 -0 

l 
<D 
N 

"' -0 

45-' - 9.6 

- -

45.5' - 46' Black laminations 

46- -

- -

Dark yellowish brown ( 1 OYR 4/4) 

47- -

- -

48 J 
RMRK3 
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PROJECT: Morton Reading Fl 

Log of Boring No. STR08 (cont'd) 

SAMPLES 
(!) 

I~ 
Q) Q) DESCRIPTION o~E REMARKS t-~ -n..aJ Q.. Q. oo~ NAME (USCS): color, moist, % by wt., plast. density, structure, - 0 Q_ 

w.l!' E o E ::: 0 n.. <! Q_ 
0~ roZ 0 0 cementation, react. w/HCI, geo. inter. w-= ro [ijll.. 

(fJ (fJ 0:: 

SILT (ML): continued 
- -

49- I- -
Same as above, dark greenish gray 

- -

50- -

- -

51- -

- -

52- -

- -
POORLY GRADED SAND (SP): olive brown (2.5Y 4/3), moist to wet, 

53- -95% fine to medium sand, -5% low plastic fines -

- -

54- -

- -

55- -

- -

56- -

- -

57- -

- -

58- - 8.8 

- -

59- f- -

I Same as above 
- -

60~ -

- -

61- -

62] 

-

-

J -

63- -

- -

64- -

- -

65 
RMRK3 
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PROJECT: Morton Reading Fl 

SAMPLES 
I~ 

<D <D f---- -[1_ <D Q.. a. rn-
w2 E o E ;;: 0 

0 0 D~ mZ Ctl roiL en en 

-

66-

-

67-

-

68-

69l 
70 

-

71-

-

72-

-

73-

-

74-

-

75--' 

-

76-

_j 

77-

-

78-

-

79-

-

80-

-

81-

-

82 

Log of Boring No. STR08 (cont'd) 

DESCRIPTION 
NAME (USGS): color, moist,% by wt., plast. density, structure, 

cementation, react. w/HCI, geo. inter. 

POORLY GRADED SAND (SP): continued 

Same as above 

Total Depth: 79 feet below ground surface 

.,_ Geomatrix Consultants 

REMARKS 

-

- 5.1 

-

-

-

-

-

-

-

I 

-

-

J 
-

-

-

-

-

I 

-

-

l 
-

- 3.7 

-

-

-

-

-

-

-

-

I Project No. 7168 I Page 5 of 5 
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PROJECT: Morton Reading Fl Log of Boring No. STR09 
ELEVATION AND DATUM: 

BORING LOCATION: E. of Main Gate on Inside Fence Line 563.94 ft. (MSL) I 

DATE FINISHED: DATE STARTED: 
DRILLING CONTRACTOR: Bowser Morner 4/4/01 4/4/01 

I TOTAL DEPTH (ft.): MEASURING POINT: 
DRILLING METHOD: Rota sonic 79.0 Ground Surface 

I 
I 

DRILLING EQUIPMENT: 6" Diameter Outer/ 4" Diameter Inner Casing 
DEPTH TO 

WATER 
I FIRST I COMPL. 124 HRS. 

SAMPLING METHOD: 1 0' Sample Barrel 
LOGGED BY: 

E. Mansell 

I DROP: 
RESPONSIBLE PROFESSIONAL: 

I 
REG. NO. 

HAMMER WEIGHT: NA NA 
M. Heminqwav NA 

SAMPLES DESCRIPTION ~J I~ NAME (USCS): color, moist, % by wt., plast. density, structure, REMARKS I-- Q) 
Q) 1- 9o~ o_Q) a_. Ci rJ).- cementation, react. w/HCI, geo. inter. w2 Eo E ;;: o (]_<{ 

0~ roZ ro .Q ~ w 
et:: (f) (f) Ill 

Surface Elevation: 563.94 ft. IMSLl I 

0'- 17' taken from log of UAW 14-10 
- Grass -

1- r- -
SANDY CLAY (CL) [FILL] 

- -

2- -

- - 0.0 

3- -

- -

4- -

- ~ --- --- --- --- --- --- -- --- --- --- --- --- -

CLAYEY SAND (SC): dark grayish brown (10YR 4/1), moist to wet 

5- f- - 0.0 

- -

6- -

- -

7- -

"' <D 

0.0 - 0 -0 
" 0 

I 
8- " -0 

- -

9~ 
CLAY (CL): yellowish brown (10YR 5/4), moist, -95% medium plastic 

1- fines, -5% sand and gravel, firm -

- 0.0 
POORLY GRADED SAND WITH SILT (SM): dark yellowish brown 

10l (10YR9/4), wet, -80% medium sand and gravel, -20% medium plastic -
fines 

' -

l 10.5 - 11.5' clay lens 

11- -

- - 0.0 

12- ~ 
- -

13- -

LEAN CLAY (CL): olive gray (5Y 4/2), moist, -80% high plastic fines, 
- -30% fine sand and gravel, hard -

I 

14 
RMRK3 I 
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PROJECT: Morton Reading Fl 
I Log of Boring No. STR09 (cont'd) 

I 

SAMPLES 
(!) 

I~ 
Q) Q) DESCRIPTION o~E REMARKS 1--

~0 ()_ Q) Q.. 0. NAME (USGS): color, moist, % by wt., plast. density, structure, 0:~§ w~ E o E 0 0 cementation, react. w/HCI, geo. inter. 0~ roZ ro (!ilL 
{f) {f) (( 

0.0 
~-

LEAN CLAY (CL) continued 
- -

15- -

- -

16- -

- - 0.0 

17- -

2- 3" cobble 
- -

18- -

- -

19- f- -

Same as above 
- -

20-

~ -

21- -

- - 0.0 

22- -

- -

23- ------ --- --- --- ------ --- --- ------ --- --- -

CLAY (CL): dark gray (5Y 4/1), moist, -100% high plastic fines, soft to 
- firm, homogeneous -

24- 0.0 

- -

25- -

I 

26] 

-

-

27l 

- 0.0 

-

Becomes softer with depth 

28~ 
-

-

I - -

29l 
r- - 0.0 

Same as above 
-

30 -

-

31 I 

RMRK3 
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PROJECT: Morton Reading Fl 

SAMPLES 
:r:~ 
1-~ <D <D -o_<D a_. 0. oo~ 

w2 E o E ;;: 0 
0 0 0~ roz C1l CijLL 

(f) (f) 

-

32-

-

33-

-

34-

-

35-

-

36-

-

37-

-

38-

-

39- r-

-

40-

-

41-

-

42-

-

43-

I 

44-

45~ 
-

46-

-

47-

-

48 I 

Log of Boring No. STR09 (cont'd) 

DESCRIPTION 
NAME (USCS): color, moist,% by wt., plast. density, structure, 

cementation, react. w/HCI, geo. inter. 

CLAY (CL): continued 

Same as above 

Geomatrix Consultants 

REMARKS 

-

-

-

-

-

-

-

- 0.0 

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

- 0.0 

-

-

-

-

-

-

-

I Project No. 7168 I Page 3 of 5 
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PROJECT: Morton Reading Fl 

Log of Boring No. STR09 (cont'd) 

SAMPLES (!) 

~ ~ I Q) Q) - DESCRIPTION Z-;:o REMARKS 
[l_ 3l c. . 0. <f)- NAME (USCS): color, moist, % by wt., plast. density, structure, goj 
~~ ~~ E ;;: 0 [l_~~ 0 0 cementation, react. w/HCI, geo. inter. ro jjjlL 

(f) (f) 0:: 

CLAY (CL) continued 
- -

49- 1-- -
Same as above 

- -

50- -

- -

51- -

- -

52- -

- -

53- -

Becomes harder 
- -

54- -
- -

55- r----- --------- ------ ------------ --- --- - 0.0 
SANDY LEAN CLAY (CL) [TILL]: dark gray (SY 4/1), dry to moist, 

- -80% medium plastic fines, -20% sand and gravel, firm to hard -

56- -

- -

57- -

- -

58- -

- -

59- -

Same as above 
-

l 
60- -

- -

61- -

- l 

62~ 
-

62 - 62.5' 2 - 3" cobbles 

-
63 -

- -

64- -

64 - 64.5' sand lens -
- - 0.0 

65 
RMRK3 
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PROJECT: Morton Reading Fl 

I 

Log of Boring No. STR09 (cont'd) 

SAMPLES C9 I I~ DESCRIPTION o~E REMARKS 
t-~ Q) Q) -[l_ Q) Q_. Ci "'~ NAME (USGS): color, moist,% by wt., plast. density, structure, -0 Cl. 
w-2 E o E ;;: 0 [l_i1i~ 0 0 cementation, react. w/HCI, geo. inter. 0~ mZ m iDLL 

(/) (/) 0:: 

SANDY LEAN CLAY (CL) [FILL]: continued 
- -

66- _j 

- -

67- -

- -

68- -

- -

68.5'- 69': POORLY GRADED SAND WITH GRAVEL (SP) [LENS]: 
69- f- dark gray (5Y 4/1 ), wet, -70% medium sand, 25% gravel (1"- 2"), -

-5% medium plastic fines 
- -

70-
SANDY LEAN CLAY (CL): continued 

-

- -

71- -

- -

72- -

- -

73- -

- -

74- -

- -

75- -

- -

76- -

- -

77- -

- -

78- -

- -

79- f- -
Total Depth: 79 feet below ground surface 

- -

80- -

- -

81- -

- -

82 
RMRK3 
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PROJECT: Morton Reading Fl Log of Boring No. STR10 

BORING LOCATION: N.W. Corner of Bldg. 1 
ELEVATION AND DATUM: 

559.74 ft. (MSL) 
DATE STARTED: DATE FINISHED: 

DRILLING CONTRACTOR: Bowser Marner 4/7/01 4/7/01 
TOTAL DEPTH (ft.): MEASURING POINT: 

.)RILLING METHOD: Rotasonic 
39.0 Ground Surface I 

DEPTH TO I FIRST I COMPL. 124 HRS. I 
DRILLING EQUIPMENT: 8" Diameter Outer/ 4" Diameter Inner Casing 

WATER 
LOGGED BY: 

SAMPLING METHOD: 1 0' Sample Barrel E. Mansell 

I DROP: 
RESPONSIBLE PROFESSIONAL: 

I 

REG. NO. 
HAMMER WEIGHT: NA NA 

M. Herninowav NA 
SAMPLES DESCRIPTION (!) 

REMARKS I~ NAME (USCS): color, moist, % by wt., plast. density, structure, o~E t-~ <ll <ll - - 0 c. ll. <ll Q_. Q_ oo~ cementation, react. w/HCI, geo. inter. ll.l1j.e, w.l!:' E o E 
;;: 0 
0 0 0~ roZ "' iiiu.. 

559.74 ft. IMSL) 
0:: (f) (f) 

Surface Elevation: 

X 
Asphalt base 

- -

1 1-

~w SAND WITH CLAY (SC) [FILL]: some black material 
- I 

0 

-
2] g 

- 0.0 

3~ 
-

t--- -- --- --- --- -- --- -- --- --- --- --- --- -

SANDY CLAY (SC): very dark gray (2.5Y 3/1), moist, -80% low 
4- plastic fines, -20% medium sand, firm -

- -

5- - 0.0 

- -

6- -

- -

7- t--- -- --- --- --- -- -- -- ----- --- --- --- --- -

CLAY (CL): olive brown (2.5Y 4/3), moist, -90% low plastic fines, 
- -10% fine sand, firm to hard - 0.0 

8- -

- -

9- -

Same as above 
- -

10-
Olive (5Y 4/3) 

- 0.0 

- -
L() .... 

- 0.8 11- 0 

0 11' - 11.4' black discoloration, chemical odor, very soft, increasing .... 
0 I 

-- .... sand content (30%) 0 

12- 1--------------- ---- -- ------------ --- -

SANDY LEAN CLAY (CL) [TILL]: ol1ve brown (2.5Y 4/3), moist, -85% 
- low plastic fines, -15% sand/gravel, hard - 0.4 

13- - -

- -

14 I 
RMRK3 
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PROJECT: Morton Reading Fl 

I 

Log of Boring No. STR10 (cont'd) 

SAMPLES <.9 
I~ DESCRIPTION o~E REMARKS 
I-~ (l) (l) 
Q_ (l) Q_. Q_ rn- NAME (USGS): color, moist, % by wt., plast. density, structure, a:~~ wJ'! E o E 

;:: 0 
0 0 cementation, react. w/HCI, geo. inter. 0~ roZ ro [DLL 

(f) (f) 0:: 

SANDY LEAN CLAY (CL) [TILL]: continued 
- -

15-
Dark greenish gray (10Y 3/1), very hard 

- 0.0 

- -

16- -

- -

17- -

- - 0.0 

18- -

- -

19- 1- -

Same as above 
- -

20- - 0.0 

- -

21- -

- -

22- 21.7'- 22' gravel seam -

- - 0.0 
22.5'- 22.7' gravel seam, light olive brown (2.5Y 5/4) 

23- -

- -
4" cobble 

24- -

- -

25- 2" gravel seam - 0.0 

- -

26- -
1" gravel seam, dark gray (2.5Y 4/1) 

- -

27- -

- - 0.0 

28- -

J 1" coarse sand seam -

29l 
-

- -

30- - 0.0 

- -

31 
RMRK3 
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PROJECT: Morton Reading Fl 

Log of Boring No. STR10 (cont'd) 

SAMPLES 
(.!) 

I~ DESCRIPTION Z-=- REMARKS f-- QJ 

QJ 1- go~ 11. Q} Q_. ~ ~8 NAME (USCS): color, moist, % by wt., plast. density, structure, w.l'! Eo 11.1:5~ 0~ roZ ro .Q u. cementation, react. w/HCI, geo. inter. 
(/) (/) Cil oc 

SANDY LEAn CLAY (CL) [TILL] continued 
- -

32- -

- -

33- -

- -

34- -

- -

35- -

- -

36- -

- -
<1" sand lens 

37- -

- -

3" cobble 

38- -

- -

39- '-- -
Total Depth: 39 feet below ground surface 

- -

40- -

- -

41- l 
- -

42- -

- -

43- l 
- -

44- -

- -

45- 1 
- -

46- -

- -

47- -

- -

48 I I 

RMRK3 
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PROJECT: Morton Reading Fl 
I Log of Boring No. STR11 

N.E. Corner of Plant 
ELEVATION AND DATUM: 

BORING LOCATION: 
578.24 ft. (MSL) 
DATE STARTED: DATE FINISHED: 

DRILLING CONTRACTOR: Boart Longyear 8/20/01 8/21/01 
TOTAL DEPTH (ft.): MEASURING POINT: 

DRILLING METHOD: Rota sonic 120.0 Ground Surface 
DEPTH TO I FIRST ICOMPL. 1 24 HRS. 

DRILLING EQUIPMENT: Gussbach Sonic WATER i 

SAMPLING METHOD: 1 0' Rotosonic Core 
LOGGED BY: 

T. Jennings 

I DROP: 
RESPONSIBLE PROFESSIONAL: I REG. NO. 

HAMMER WEIGHT: NA NA 
M. Heminqwav I NA 

S6M~ DESCRIPTION I 

0~1 I~ NAME (USGS): color, moist, % by wt., plast. density, structure, REMARKS t-~ Q) Q) 
en- -0 Q._ Q) Q_. Q_ cementation, react. w/HCI, geo. inter. 0..<( w~ E o E ~ 0 
0 0 w 0~ roZ "' iiiu.. 0:: (/) (/) 

Surface Elevation .578~) 

Fill Material 
- CLAYEY SAND (SC): dark brown, wet, -85% clay, poorly graded fine -

to medium sand, -5% calcareous pebbles, loose to slightly firm, 
-1- c--

- - 0.0 
<0 ;e 

2- ;; -
0 
N 

"' 0.0 - 0 -

3- -

- -

4- -

- -

5- -

- -

"' 6- ;e - 0.0 
;; 
0 

- N 

"' 
-

0 SANDY GRAVELLY CLAY (CL): light brown, damp, -75% clay, -20% 
7- medium sand, -5% gravel, slightly plastic - 0.0 

- -

"' 0.0 8- ;e 
l ;; 

0 
- N 

l "' CLAY (CH): grayish brown, damp, stiff, plastic, slightly mottled with 0 

.... 
9- <0 dark gray clay 

;; 
0 

- N 

"' - 0.0 
0 

0 I 
10- ~ l ;; 

0 
- N 

J "' Same as above but becomes gray with slight hydrocarbon odor 0 

11- (possibly ambient- no elevated PID reading) 

- -

12- -

- - 0.0 

13- -

- -
I 

14 
RMRK3 
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PROJECT: Morton Reading Fl 

I~ 
t-o_ Ql 
w2 
0~ 

-

15-

-

16-

-

17-

-

18-

-

19-

-

20-

-

21-

-

22-

-

23-

24~ 

28-

-

29-

-

30-

SAMPLES 

~0 
0 0 
iiiu. 

log of Boring No. STR11 (cont'd) 

DESCRIPTION 
NAME (USCS): color, moist, % by wt., plast. density, structure, 

cementation, react. w/HCI, geo. inter. 

CLAY (CH): continued 

Same as above, no odor 

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

~J 
g 0 ~I 
o._ <( OJ 

w-= 
0:: 

0.0 

0.0 

0.0 

0.0 

REMARKS 

31 -___L_______l_---'---1'----------'--ll ___________ ______[_i____j__ --------'---------1 

RMRK3 
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PROJECT: Morton Reading Fl 

-

32-

-

33-

-

34-

-

35-

-

36-

-

37-

-

38-

-

39-

-

40-

-

41-

-

42-i 

45-

-

46-

-

47-

-

SAMPLES 

~0 
0 0 
iiJLL 

Log of Boring No. STR11 (cont'd) 

DESCRIPTION 
NAME (USGS): color, moist,% by wt., plast. density, structure, 

cementation, react. w/HCI, geo. inter. 

CLAY (CH): continued 

Same as above 

-

-

-

-

-

-

-

-

-

-

-

-

~------------------------------------------------------~ -
SANDY CLAY (CL): grayish brown, wet, -50% fine sand, -50% clay, 

1------., slightly plastic, soft ~ -
CLAY (CH): yellowish brown, damp, very stiff, very plastic 

SANDY GRAVELLY CLAY (CL): yellowish brown, -70% clay, stiff, 
-20% fine to medium sand, -10% fine gravel (<1/4"), moderately 
plastic 

-

-

-

-

-

-

-

0.0 

0.0 

- 0.0 

~------------------------------------------------------~ -
SAND (SP): brown, wet to saturated, fine to medium grained, loose 

-

-

-

-

-

-

~------------------------------------------------------~ - 0.0 
SANDY GRAVELLY CLAY (CL): brown, wet, -85% clay, -10% fine 
sand, -5% fine gravel, stiff, moderately plastic -

REMARKS 

4s~~~L-~------------------------------------------------~~------~-----------------, 
RMRK3 
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PROJECT: Morton Reading Fl 
I 

I 

Log of Boring No. STR11 (cont'd) 

SAMPLES 

0~1 I~~ DESCRIPTION REMARKS f-- CD CD 

~0 0... ~ 0.. . 0. NAME (USCS): color, moist,% by wt., plast. density, structure, -0 
~ ~ ~ :£ E 0 0 cementation, react. w/HCI, geo. inter. 

0..<{ 
L!J Cll roLL IX en en 

SANDY GRAVELLY CLAY (CL): continued 
- -

49-
GRAVELLY SAND (SW): brown to dark brown, saturated, fine to 

-

- medium grained with -10% fine to very coarse gravel (up to -4" -

50-
diameter), loose 

-

- -

51- -

- -

52-

J 
0.0 

-, 
53- "" -

0 
0 
N -

l "' 0 

54-' -

- -

55J -

- -

56- -

SANDY GRAVELLY CLAY (CL): greenish gray to dark green, dry to 
- damp, -70% clay, -20% very fine to coarse grained sand -10% -

57-
gravel, locally <1/4" diameter (granitic), glacial till, very stiff, nonplastic 
to slightly plastic, very hard -

- -

58- - 0.0 

59~ 
-

-

60] 

-

-

- -

61- -

-

62~ 
-

-

N 

63- ~ - 0.0 
0 
0 

- N 

"' 
-

0 

64- -

SILTY CLAY (CL): dark gray, wet to saturated, -70%- 60% clay, 
- -30%- 40% silt, locally stiff to locally friable, slightly plastic -

I 

65 
RMRK3 
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PROJECT: Morton Reading Fl 

Log of Boring No. STR11 (cont'd) 

SAMPLES 

0~~ :c~l ,1 ~ DESCRIPTION REMARKS I--
[L Q) "'- NAME (USCS): color, moist, %by wt., plast. density, structure, -0 
UJ 2 E s 0 [L<l: 
0~ 0 0 cementation, react. w/HCI, geo. inter. w ro OOLL en a: 

SILTY CLAY (CL): continued 
- -

66- -

- -

67- -

- -

68- -

- -

69- -

- -

70- - 0.0 

- -

71- -

- -

72- -

- -

73- -

- -

74- -

- -

75- I- -

Same as above 
- -

76- -

- -

0') 

77- :::: -

0 
0 

- N 
c:o -
0 

78- -

- -

79- -

J -

8o.J -

- -

81- -

- -

82 
RMRK3 
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PROJECT: Morton Reading Fl 

Log of Boring No. STR11 (cont'd) 

<:;AMPI !=<:; 

:r:~ 
(.!) 

Q) DESCRIPTION z! REMARKS r--- Q) o-o_Gl Q_. Q_ rn- NAME (USGS): color, moist,% by wt., plast. density, structure, -0 
LU~ E o E ~ 0 0..<( 
0~ roZ 0 0 cementation, react. w/HCI, geo. inter. LU C1l asu. 

Cf) Cf) a:: 
0.0 

SAND (SP): brown, saturated, very fine to medium grained, loose to 
- moderately compact, well-bedded with silt laminae locally -

.... 
83l ~ 

-

0 
0 - N 

I <X> 
0 

84l -

-

85- I- -

- -

86- -
SANDY GRAVELLY CLAY (CL): gray, wet, -80% clay, -10% fine to 
coarse grained sand, -10% coarse gravel (<2"), stiff, moderately -

87-
plastic 

-

l 
-

88....: -

- -

89- SILTY CLAY (CL): gray, wet, moderately loose and soft, moderately -

plastic 
- -

90- -

- -

91- -

- -

92-
SAND (SP): brown, saturated, loose to slightly compact, fine to 

-

- medium grained -

93- -

- -

94- -

- -

95- -

- -

96- -

- -

97- -

- -

98- -

- -

99 
RMRK3 
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PROJECT: Morton Reading Fl 

Log of Boring No. STR11 (cont'd) 

SAMPLES 

0~~ I~ 

"' "' 
DESCRIPTION REMARKS t--

c.."' Q.. Q. rn- NAME (USGS): color, moist,% by wt., plast. density, structure, -0 
w.B! E o E ;;: 0 c.. <( OJ 
0~ coZ 0 0 cementation, react. w/HCI, geo. inter. w ~ co iijlL 

Ul [f) 0:: 

SAND (SP): continued 
I -

J 100-

- -

101- -

- - 0.0 

"' 
102- ~ -0 

;::; 
co - 0 -

103- -

- -

104- -

- f- -

105- f- -
Same as above No Recovery from 105 to 120 

- - in loose sand 

106- -

- -

107~. -

108~ -

-

' -

109j -

-

110 -

J -

111--' -

_J -

112--: 

~ 
I 

-

113-

- -

I 

114- l -

115-
Same as above 

-

- -

116 I 
RMRK3 
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PROJECT: Morton Reading Fl 

Log of Boring No. STR11 (cont'd) 

SAMPLES ' 
(.!) 

I~ 
Q) Q) DESCRIPTION o~E REMARKS t--

a_Q) Q.. 0. <JJ- NAME (USGS): color, moist,% by wt., plast. density, structure, a:Si!§: w2 E o E 3 0 
o- mZ 0 0 cementation, react. w/HCI, geo. inter. w= ro [ijLL 

(f) (f) 0:: 

SAND (SP): continued 
- -

117- -

- -

118- -

- -

119- -

- ....J 

120- 1 -

Total Depth at 120 feet below ground surface 
- -

121- -

- -

122- J 
I J 

1231 -

124l 

-

-

-

125l 
-

-

126--, -

I 
- -

127- -

- -

128j -

-

129- -

- -

130= -

-

13H -

l 
-

132- -
-

- -

133 
RMRK3 
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PROJECT: Morton Reading Fl Log of Boring No. 801 
ELEVATION AND DATUM 

BORING LOCATION: Baseball Field 
Ground 562.17 ft. (MSL) 
DATE STARTED: DATE FINISHED: 

DRILLING CONTRACTOR: H.C. Nutting 10/9/01 10/9/01 
TOTAL DEPTH (ft.): MEASURING POINT: 

DRILLING METHOD: Direct Push 12.0 Ground Surface 
DEPTH TO I FIRST I COMPL. 124 HRS. DRILLING EQUIPMENT: Geoprobe 5400 
WATER 

SAMPLING METHOD: Macro Tool 
LOGGED BY: 

E. Mansell 

I 
RESPONSIBLE PROFESSIONAL: 

I 

REG. NO. 
HAMMER WEIGHT: NA DROP: NA 

M. Hemingway NA 
SJI~API ~=~ DESCRIPTION 

0~1 REMARKS I~ 

~~ i 
NAME (USCS): color, moist,% by wt., plast. density, structure, 1-- lo -0 C..Ql cementation, react. w/HCI, geo. inter. C..< L!J~ 0 0 LlJ 0~ 

iliu.. 
Surface t:lou~Hnn· Ground 562.17 ft. IMSLl 

a:: 

Grass 
- -

SANDY CLAY (CL}: yellowish red (5YR 4/6), moist, -30% medium 

1- sand, -70% low plastic fines -

"' - ~ -

0 
"' 2- 0 

~ 
-

- -

3- -

- -

POORLY GRADED SAND (SP): light yellowish brown (10YR 6/4), dry 

4-

~ 
to moist, -100% fine sand, trace fines, trace coarse sand - 0.0 

--

-5- h-

- -

6- -

- -

7- -

- -

I 

8- L., - 0.0 

~ --

-9- ~ 

Same as above, trace 1" gravel, moist 
- -

10- -

- -
..,. 

11- ~ -
0 
"' - 0 

~ 
-

12- -

Total Depth: 12 feet below ground surface 
- -

13- - -. 

- -

14 
RMRK3 
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PROJECT: Morton Reading Fl Log of Boring No. 802 
ELEVATION AND DATUM 

BORING LOCATION: Baseball Field 
Ground 562.01 ft. (MSL) 
DATE STARTED: DATE FINISHED: 

DRILLING CONTRACTOR: H.C. Nutting 10/9/01 10/9/01 
TOTAL DEPTH (ft.): MEASURING POINT: 

DRILLING METHOD: Direct Push 12.0 _§round Surface 

DRILLING EQUIPMENT: Geoprobe 5400 
DEPTH TO 
WATER 

I FIRST I COMPL. 124 HRS. 

LOGGED BY: 
SAMPLING METHOD: Macro Tool E. Mansell 

I DROP: 
RESPONSIBLE PROFESSIONAL: 

I 
REG. NO. 

HAMMER WEIGHT: NA NA 
M. ""'· NA ""'"' 

SJI.~API I=C:: DESCRIPTION 

0~1 REMARKS I~ NAME (USGS): color, moist, %by wt., plast. density, structure, 1-- Q) Q) - n:~ 
(L Q) Q.. 0. ~8 cementation, react. w/HCI, geo. inter. w.E! E o E w 0~ roZ ctl ~u. 

Surface Elevation Ground 562.01 ft IMSL\ 
a:: (/) (/) 

Grass 
- _' 

SANDY CLAY (CL): dark yellowish brown (10YR 3/6), moist, -70% 
1- co low plastic fines, -30% medium sand, firm 

~ ee 
- ;; 

0'> 
0 

2- ~ 
I 

- -

3- -

- -

4- 1- - 0.0 

- POORLY GRADED SAND (SP): pale brown (10YR 6/3), moist, -
-100% fine to medium sand, trace 1" gravel 

5- -
- -

6- -

- -

7- -

- -

8- l- - 0.0 
Same as above 

- -

9- -

- -

10- -

- -

11- -
"' ee 

- ;; -
0'> 
0 
~ -12-

Total Depth: 12 feet below ground surface 
- -

13- -

- -
I 14 

RMRK3 
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PROJECT: Morton Reading Fl Log of Boring No. 803 

BORING LOCATION: S. of Hike and Bike Trail 
ELEVATION AND DATUM 

Ground 551.86_ft.__LM§IJ 
DATE STARTED: DATE FINISHED: 

DRILLING CONTRACTOR: H.C. Nutting 10/9/01 10/9/01 
TOTAL DEPTH {ft.): MEASURING POINT: 

DRILLING METHOD: Direct Push 12.0 Ground Surface 

DRILLING EQUIPMENT: Geoprobe 5400 
DEPTH TO 
WATER 

I FIRST ICOMPL. J 24 HRS. 

LOGGED BY: 
SAMPLING METHOD: Macro Tool E. Mansell 

I DROP: 
::::~":.., ·~·~-E ·~ -~-IONAL: 

I 

REG. NO. 
HAMMER WEIGHT: NA NA 

M. Ht::11m !.jV1 NA 
SA~ DESCRIPTION (!) 

REMARKS I~ NAME {USCS): color, moist, o/o by wt., plast. density, structure, 0~1 1-- Q) Q) - -0 c.. Q) Q.. a. ~8 cementation, react. w/HCI, geo. inter. C..<( w-21 E o E UJ 0~ .,z 
"' j]jLL a:: (/) (/) 

Surface Ground 551.86 ft. (MSU 

Grass 
- -

SANDY CLAY (CL): dark yellowish brown (10YR 3/4), moist, -80% 
1- medium plastic fines, -20% fine to medium sand, firm -

CIO 

~ 
- 0 -

"' 0 

2- ~ -

- -

3- -

- -

4- - 0.0 

- -

5- -

- -
POORLY GRADED SAND (SP): brown (10YR 4/3), moist, -90% 

6- medium sand, -10% low plastic fines, trace 1" gravel -

- -

7- -

- -

8- - 0.0 
Same as above, increase gravel content, trace fines, -20% gravel1"-

- 2" -

9- -

- -

10- -

- -

11- -
"' CIO 

- 0 -
"' 0 

12- ~ -
Total Depth: 12 feet below ground surface 

- -

13- -

- -

14 
~ 
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PROJECT: Morton Reading Fl Log of Boring No. 804 

BORING LOCATION: S. of Recreation Center 
ELEVATION AND DATUM: 

Ground 556.09 ft. (MSL) 
DATE STARTED: DATE FINISHED: 

DRILLING CONTRACTOR: H.C. Nutting 10/9/01 10/9/01 
TOTAL DEPTH (ft.): MEASURING POINT: 

DRILLING METHOD: Direct Push 12.0 Ground Surface 

DRILLING EQUIPMENT: Geoprobe 5400 
DEPTH TO 
WATER 

I FIRST I COMPL. 124 HRS. 

SAMPLING METHOD: Macro Tool 
LOGGED BY: 

E. Mansell 

I DROP: 
RESPONSIBLE PROFESSIONAL: 

I 
REG. NO. 

HAMMER WEIGHT: NA NA 
M. H"'""' ""' NA 

SAMPLES DESCRIPTION 
I 0~~ REMARKS I~ NAME (USCS): color, moist, % by wt., plast. density, structure, f-- Ql Ql - -0 o..Gl a.. c. "'- cementation, react. w/HCI, geo. inter. 0..<( Lll~ Eo E ;;: 0 

LlJ 0 0 0~ roZ ro jjJLL 

Ground 556.09 fl IMSLl 
0::: (/) (/) 

Surface Elev8lion. 

Grass 
-a; CLAYEY SAND (SC): brown (10YR4/3), moist, -80% medium sand, 

1- ;; -20% fines, -
"' 0 

~ 
- -

0 

~ 
2- ;; 

(l) 
-

0 

~ - -

3- -

- -

4-
Same as above, -100% fine to medium sand, trace fines 

-

- -

5- -

- -

6- -

- -

7- -

- -

8-
Same as above 

-

- -

9- -

- -

10- -

- -
Trace 1 - 2" gravel 

11- N -(l) 

0 
"' 0 - ~ -

12- -
Total Depth: 12 feet below ground surface 

- -

13- -

- -

14 
RMRKJ 
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PRO.IECT: Morton Reading Fl Log of Boring No. 805 

BORING LOCATION: E. of Baseball Field 
ELEVATION AND DATUM: 

Ground 563.61 ft. (MSL) 
DATE STARTED: DATE FINISHED: 

DRILLING CONTRACTOR: H.C. Nutting 10/9/01 10/9/01 
TOTAL DEPTH (ft.): MEASURING POINT: 

DRILLING METHOD: Direct Push 12.0 Ground Surface 
DEPTH TO FIRST I COMPL. 124 HRS. DRILLING EQUIPMENT: Geoprobe 5400 
WATER 

SAMPLING METHOD: Macro Tool 
LOGGED BY: 

E. Mansell 

I 
RESPONSIBLE PROFESSIONAL: 

I 
REG. NO. 

HAMMER WEIGHT: NA DROP: NA 
M. Heminqwav NA 

~LES DESCRIPTION 

0~~ REMARKS I~ NAME (USCS): color, moist, %by wt., plast. density, structure, 1-- (1) (1) - -0 a..Cll a_. a. ~8 cementation, react. w/HCI, geo. inter. Cl..<( w.l!' E o E w 0~ cuZ "' ii5LL 
Surface-· Ground 563.61 ft. IMSLl 

0:: (/) (/) 

Grass 
- -

SANDY CLAY (CL): reddish brown (5YR 4/3), moist, -80% medium 

1- plastic fines, -20% medium sand, firm -
"' ~ 

- 0 -
0> 
0 

2-
;:! 

-

- -

3- -

- -

4- R - 0.0 

- -
Same as above 

5- -

- -

6- -

- -

7- -

- -

POORLY GRADED SAND (SP): brown (10YR 5/3), moist, -100% 

8- 1-- medium sand - 0.0 

- -

9- -

- -

10- -

- -

11- -... 
~ 

- 0 -
0> 
0 
;:! 

-12-
Total Depth: 12 feet below ground surface 

- -

13- -
-·· 

- -

14 
RMRK3 
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PROJECT: Morton Reading Fl Log of Boring No. 806 
ELEVATION AND DATUM: 

BORING LOCATION: Former Mun. Water Supply Field 
Ground 554.57 ft. (MSL) 
DATE STARTED: DATE FINISHED: 

DRILLING CONTRACTOR: H.C. Nutting 10/9/01 10/9/01 
TOTAL DEPTH (ft.): MEASURING POINT: 

DRILLING METHOD: Direct Push 12.0 Ground Surface 

DRILLING EQUIPMENT: Geoprobe 5400 
DEPTH TO 
WATER 

I FIRST I COMPL. 124 HRS. 

SAMPLING METHOD: Macro Tool 
LOGGED BY: 

E. Mansell 

I DROP: 
RESPONSIBLE PROFESSIONAL: 

I 
REG. NO. 

HAMMER WEIGHT: NA NA 
M Heminqwa-v NA 

C:hlAPI ~~ DESCRIPTION 

o~j REMARKS I~ 

II~ 
NAME (USGS): color, moist,% by wt., plast. density, slnJcture, f-- Ui- -0 a_Ql cementation, react. w/HCI, geo. inter. Q.<( wJg. ;;:: 0 

w 0 0 
0:: 

0 [iJLL 
Surf~ce Elevation: Ground 554.57 ft IMSLl 

Grass - topsoil black 0" - 8" 
- -

SANDY CLAY (CL): brown (10YR 4/3), moist, -80% medium plastic 
-1-

"' 
fines, -20% sand, firm, roots (0.5'- 2') 

~ 
- 0 -

"' 0 

~ -2-

- -

3- -

- -

4- f-- -
Same as above 

- -

5- -

- -

6- -

- Harder than above -

7- -

- -

-8- -'---

IX --

9- f-,-- -
Same as above, dark grayish brown 

- -
Less fines than above, wet 

10- -

- -

"' ~ Saturated 
-11- 0 

"' 0 

~ - -

12- -
Total Depth: 12 feet below ground surface 

- -

-
13- -

- -

14 
RMRK3 
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PROJECT: Morton Reading Fl Log of Boring No. 807 

Former Mun. Water Supply Field 
ELEVATION AND DATUM: 

BORING LOCATION: 
Ground 556.62 ft. (MSL) 
DATE STARTED: DATE FINISHED: 

DRILLING CONTRACTOR: H.C. Nutting 10/9/01 10/9/01 
TOTAL DEPTH (ft.): MEASURING POINT: 

DRILLING METHOD: Direct Push 12.0 Ground Surface 
DEPTH TO I FIRST I COMPL. 124 HRS. DRILLING EQUIPMENT: Geoprobe 5400 WATER 

SAMPLING METHOD: Macro Tool 
LOGGED BY: 

E. Mansell 

I 
RESPONSIBLE PROFESSIONAL: 

I 

REG. NO. 
HAMMER WEIGHT: NA DROP: NA 

M. Heminqwa'l NA 

~ES DESCRIPTION 

o~j REMARKS I~ NAME (USCS): color, moist, %by wt., plast. density, structure, f-- Q) (]) - -0 o_ID Q.. c. Ul- cementation, react. w/HCI, geo. inter. [Let: LU2 E o E ~ 0 
l!J 0 0 0~ "'z "' jjJLL 

Ground 556.62 ft. (MSL) 
0:: en en Surface ':levauo11 

Grass 
- r------..._ 0- 10"- black material, burnt odor 

------
-

SANDY CLAY (CL): dark grayish brown (10YR 4/2), moist, -85% low 
-1- plastic fines, -15% fine sand, hard 

- -

2- -

- -

3- -

- -

4- t- -
Same as above, -90% medium plastic fines, -10% sand, dark 

- yellowish brown ( 1 OYR 4/4) -

5- -

- -

6- -
Becomes softer, increase sand content 

- -

7- -

- -
Soft, wet 

8- r--- -

- -

co 
9- ~ -

0 Gravel/sand lens at 9' - 9.5' 
"' - 0 
;::! -

10- -

-

SANDY LEAN CLAY (CL): dark gray (5Y 4/1), moist, -80% low plastic 

11- fines, -20% sand, trace gravel, very hard -

- -

12- '-- -

Total Depth: 12 feet below ground surface 
- -

13- -

-

J 
-

14 
RM~ 
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PROJECT: Morton Reading Fl Log of Boring No. 808 

BORING LOCATION: Former Mun. Water Supply Field 
ELEVATION AND DATUM: 

Ground 557.24 ft. (MSL) 
DATE STARTED: DATE FINISHED: 

DRILLING CONTRACTOR: H.C. Nutting 10/9/01 10/9/01 
TOTAL DEPTH (ft.): MEASURING POINT: 

DRILLING METHOD: Direct Push 12.0 Ground Surface 

DRILLING EQUIPMENT: Geoprobe 5400 
DEPTH TO 
WATER 

I FIRST I COMPL. 124 HRS. 

SAMPLING METHOD: Macro Tool 
LOGGED BY: 

E. Mansell 

I 
RESPONSIBLE PROFESSIONAL: 

I 
REG. NO. 

HAMMER WEIGHT: NA DROP: NA 
M HeminQwa',< NA 

~ DESCRIPTION (.9 
REMARKS I~ 

11~ I 
NAME (USGS): color, moist, o/o by wt., plast. density, structure, 0~! 1-- -0 0.. Q) oo- cementation, react. w/HCI, geo. inter. Cl..<t: s: 0 w-2 oo w 0~ 

iJjLL 
Ground 557.24 fl. IMSLl 

tr 
Surface i 

Grass 
- -

1- - 15.5 
1 - 1.5': wood -odor- [railroad tie?] 

- -
Ol 

~ 
-2- 0 

Ol 
0 
;? 

- -
SANDY CLAY (CL): brown (10YR 4/3), moist, -80% low plastic fines, 

3- -20% sand, firm -

- -

4- -

- Dark yellowish borwn (10YR 4/2) -

5- -

- -

6- -

- -

7- -
CLAYEY SAND (SC): dark yellowish brown (10YR 4/2), wet, -80% 

- medium sand, -20% fines -

8- - 0.0 
0 
0 

"' - 0 -
Ol 
0 

9-
~ -

- -

9.5'- 10': sand/gravel lens (6") 
-10-

SANDY LEAN CLAY (CL) [TILL]: dark gray (SY 4/2), moist, -80% low 
- plastic fines, -20% sand, trace gravel, hard -

11- -

- -

12- L_ -
Total Depth: 12 feet below ground surface 

_j -

13- -

- -

14 
RMRK3 
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PROJECT: Morton Reading Fl Log of Boring No. 809 

BORING LOCATION: Former Mun. Water Supply Field 

DRILLING CONTRACTOR: H.C. Nutting 

DRILLING METHOD: Direct Push 

DRILLING EQUIPMENT: Geoprobe 5400 

SAMPLING METHOD: Macro Tool 

ELEVATION AND DATUM: 

Ground 559.25 ft. (MSL) 
DATE STARTED: 

10/9/01 
TOTAL DEPTH (ft.): 

12.0 
DEPTH TO 

WATER 

LOGGED BY: 

E Mansell 

I FIRST 

DATE FINISHED: 

10/9/01 
MEASURING POINT: 

Ground Surface 
I COMPL. 124 HRS. 

HAMMER WEIGHT: NA I DROP: NA 
RESPONSIBLE PROFESSIONAL: 

I 
REG. NO. 

M. "'" 1111 I;J ""='' 
SAMPLES DESCRIPTION 

I ~ ~ NAME (USGS): color, moist,% by wt., plast. density, structure, 
b:: 3-l ~ ci l o cementation, react. w/HCI, geo. inter. 
~ ~ ~ z 0 0 ~------__::_:___:_ __ :.._ ___ :...::_ __________ ____, 

CfJ 10 
LL Surface Elevation Ground 559.25 ft (MSLl 

-

1-

-
0 
N 

2- 0 
"' 0 

~ -

3-

-

4-

-

5-

-

6-

-

7~ 
8--' 

l 
9-

I N 
0 
N 

10- g 
0 

~ 
-

11-

-

12-

-

13-

-

14 

Grass 
CLAYEY SAND [FILL]: black 

SILT (ML): grayish brown (1 OYR 5/2), wet, -90% low plastic fines, 
-10% fine sand, soft to firm 

SANDY CLAY (CL): brown (10YR 4/2), dry to moist, -80% low plastic 
fines, -20% sand, hard 

More plastic than above, firm 

Same as above, yellowish brown (10YR 5/4), soft, moist to wet 

CLAYEY SAND (SC): light olive brown (2.5Y 5/3) 

2" gravel at 11.5' 
~ 11.7'- 12': fine sand 

Total Depth: 12 feet below ground surface 

-

l 
-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

0~~ a:~ w 
0:: 

, , .......,..... Geomatrix Consunams I Project No. 7168 
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PROJECT: Morton Reading Fl Log of Boring No. 810 

BORING LOCATION: Former Mun. Water Supply Field 
ELEVATION AND DATUM: 

Ground 561.69 ft. (MSU 
DATE STARTED: DATE FINISHED: 

DRILLING CONTRACTOR: H.C. Nutting 10/9/01 10/9/01 
TOTAL DEPTH (ft.): MEASURING POINT: 

DRILLING METHOD: Direct Push 12.0 Ground Surface 

DRILLING EQUIPMENT: Geoprobe 5400 
DEPTH TO 
WATER 

I FIRST I COMPL. 124 HRS. 

LOGGED BY: 
SAMPLING METHOD: Macro Tool E. Mansell 

I 
RESPONSIBLE PROFESSIONAL: 

I 
REG. NO. 

HAMMER WEIGHT: NA DROP: NA 
M. Heminqwa'l NA 

<>IIi"~ DESCRIPTION 

0~1 REMARKS I~ NAME (USCS): color, moist, % by wt., plast. density, structure, I-- Cll Cll - -0 a.Cil Q.. c. rn- cementation, react. w/HCI, geo. inter. Q.<( llJ~ Eo E ~ 0 
l1J 0 0 0~ roZ <ll iJ'iLL 

Ground 561.69 ft. IM~L\ 
0:: (/) (/) 

~urface 

Grass 
- CLAYEY SAND (SC) [FILL]: black, roots -

1- -

- -
"' 0 

"' 2- 0 
0> 
0 

~ -

3-

~ l 
4- I'-

SILT (ML): dark olive brown (2.5Y 3/3), -90% low plastic fines, -10% l r----..... sand, soft, wet ~ 
- 0.0 -

SANDY CLAY (CL): dark brown (10YR 3/3), moist, -80% low plastic 
-5- fines, -20% sand, hard 

- -

6- -

- -

7- -
Dark yellowish brown (10YR 4/6) 

- -

8- I-
Same as above 

- 0.0 

- -

9- -

- -

10- -

- -.... 
0 Soft, wet 
"' -11- 0 
0> 
0 

~ 
- -

12- -
Total Depth: 12 feet below ground surface 

- -

13- -

- -

14 
RMRK3 
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PROJECT: Morton Reading Fl Log of Boring No. DP01 

BORING LOCATION: N. of Bldg. 5 
ELEVATION AND DATUM 

Ground 578.48 ft. (MSL) 
DATE STARTED: DATE FINISHED: 

DRILLING CONTRACTOR: H.C. Nutting 7/24/01 7/24/01 
TOTAL DEPTH (ft.): MEASURING POINT: 

JRILLING METHOD: Direct Push 15.0 Ground Surface 
DEPTH TO I FIRST I COMPL. 124 HRS. DRILLING EQUIPMENT: Geoprobe 5400 WATER 
LOGGED BY: 

SAMPLING METHOD: Macro Tool E. Mansell 

I DROP: 
RESPONSIBLE PROFESSIONAL: 

I 
REG. NO. 

HAMMER WEIGHT: NA NA M. Heminqwav NA 
SAMPLES DESCRIPTION 

~~ REMARKS I~ 

~~ 
QJ NAME (USCS): color, moist,% by wt., plast. density, structure, o-t-- - -0 n.OJ 0. ~8 cementation, react. w/HCI, geo. inter. CLLiS~ w2 E 0~ 

"' [ijLL 
Ground 578.48 ft. (MSL) 

0:: (JJ 
Surf~e Elev;o,tion· 

GRAVEL/FILL 
- -

1- -

- -
N 

~ 29 
-2- ;; ..,. 

Black discoloration N .... 
CLAYEY SAND (SP): dark gray (5Y 4/1 ), moist, -80% medium sand, -- 0 

-20% medium plastic fines, firm 
-3-

- -

4- - 220 Same as above 
- -

5- -

- -

6- - 110 

- -

7- -
I 

- -

8- f-- -

Same as above 
- J 

9-
"' ~ ~ 

- ;; -..,. 
N .... 

-- -10 
0 f------ -- -· -------------------- 200 SANDY CLAY (CL): dark gray, moist, -80% high plastic fines, 20% 

- fine sand, soft -

11- -1 

- -

12- 1-- -

- -

- . 13-
Sand lens, wet at 13' to 13.5' 

- -
SILT (ML): gray, moist, -95% medium plastic fines, -5% fine 

14 
RMR~ 
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PROJECT: Morton Reading Fl 

SAMPLES 
I~ 

Q) I-- Q) 
o_Q) i5_. i5. en-
w2 E o E 3:: 0 

0 0 D~ roZ ro CDLL 
CfJ CfJ 

-

15- ~ 

-

16-

-

17-

-

18-

-

19-

-

20-

-

21-

-

22-

-

23-

-

24-

-

25-

-

26-

-

27-

-

28-

--1 

29~ 

-

30-

-

31 

Log of Boring No. DP01 (cont'd) 

DESCRIPTION 
NAME (USCS): color, moist,% by wt., plast. density, structure, 

cementation, react. w/HCI, geo. inter. 

sand, firm 

Total Depth: 15 feet below ground surface 

Geomatrix Consultants 

D~~ REMARKS 
-D 
Q_ <l:: OJ w..::: 

0::: 

-

-
-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

I Project No. 7168 I Page 2 of 2 
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PRO,IECT: Morton Reading Fl Log of Boring No. DP02 I 
BORING LOCATION: N. of Bldg. 5 

ELEVATIONANDDATlJM: 

Ground 577.99 ft. (MSL) 
DATE STARTED: DATE FINISHED: 

DRILLING CONTRACTOR: H.C. Nutting 7/24/01 7/24/01 
TOTAL DEPTH (ft.): MEASURING POINT: 

JRILLING METHOD: Direct Push 15.0 Ground Surface 
DEPTH TO I FIRST ICOMPL. 124 HRS. DRILLING EQUIPMENT: Geoprobe 5400 
WATER 

SAMPLING METHOD: Macro Tool 
LOGGED BY: 

E. Mansell 

I DROP: 
RESPONSIBLE PROFESSIONAL: 

I 
REG. NO. 

HAMMER WEIGHT: NA NA 
M. ''"'' NA 

s~ DESCRIPTION 

0~1 REMARKS I_ NAME (USCS): color, moist,% by wt., plast. density, structure, f-- <ll <ll "iil- -0 0.. <ll o... 0.. cementation, react. w/HCI, geo. inter. O..<i UJ~ E o E 
;;: 0 

UJ 0 0 0~ roZ ro rolL 
Ground 577.99 ft. IMSL\ 

a: en en Surface 

GRAVEL/FILL 
- -

1- -

- -..,. 

~~ 
-2-

CLAYEY SAND (SP): dark gray (5Y 4/1 ), moist, -80% medium plastic 
fines, -20% fine sand, firm --

3- -

IX --

4- -

- -

5-
Dark brown discoloration at 5' to 5.5' 

-

- -

6- -

- -

7- -

- -

8- f- -

- -

9- -
LO 

~ 
- 0 -

" N ,.._ 
- --10- 0 ---------------- ------

J SANDY CLAY (CL): 
-

11-

J -

I 

12-

~ - 1--- --- -- -- -- -- -- -- -- -- -- - --
CLAYEY SAND (SP); dark gray, wet 

-13- -

- 1--- -- -- -- -- -- -- -- -- -- -- ---- -
SANDY CLAY (CL): grayish brown, -95% high plastic fines, 

14 
RMRK3 
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PROJECT: Morton Reading Fl 

Log of Boring No. DP02 (cont'd) 

SAMPLES 
~-:::-I~ 

Q) DESCRIPTION REMARKS I-- Q) 

~0 9(5! o_Q) Q.. 0. NAME (USCS): color, moist, o/o by wt., pia st. density, structure, UJ2 E o E 0 0 cementation, react. w/HCI, geo. inter. 
Q_Ll]-::o 

0~ roZ ro Ci'iu.. 
(J) (J) IY 

-5% sand, firm 
- -

15- r-- -
Total Depth: 15 feet below ground surface 

- -

16- -

- -

17- -

- -

18- -

- -

19- -

- -

20- -

- -

21- -

- -

22- -

- -

23- -

- -

24- -

- -

25- -

- -

26- -

- -

27- -

- -

28- -

- -

29- -

- -

30- -

- -

31 
RMRK3 
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PROJECT: Morton Reading Fl Log of Boring No. DP03 

BORING LOCATION: E. of Bldg. 1 
ELEVATION AND DATUM: 

Ground568.60ft. (MSL) 
DATE STARTED: DATE FINISHED: 

DRILLING CONTRACTOR: H.C. Nutting 
7/24/01 7/24/01 
TOTAL DEPTH (ft.): MEASURING POINT: 

RILLING METHOD: Direct Push 
15.0 Ground Surface 
DEPTH TO I FIRST I COMPL. 124 HRS. DRILLING EQUIPMENT: Geoprobe 5400 WATER 
LOGGED BY: 

SAMPLING METHOD: Macro Tool E. Mansell 

I 
RESPONSIBLE PROFESSIONAL: 

I 
REG. NO. 

HAMMER WEIGHT: NA DROP: NA 
M. Heminqwav _l'JA 

SAM~ DESCRIPTION (!) 
REMARKS I~ NAME (USGS): color, moist, % by wt., plast. density, structure, 0~] f-- Q) Q) 

~0 -0 a. <I> (i. Ci cementation, react. w/HCI, geo. inter. Cl.<( w.l!? E o E 0 0 w 0~ cuZ cu [ijLL 0:: (/) (/) Surface co. I Ground 568.60 ft. (MSL) 

GRAVEL/FILL 
- -

1- -

- -
<&J 

~ 
_j 2- 0 

SANDY CLAY (CL): yellowish brown, moist, -80% low plastic fines, 0.0 .,. 
N .... 

- 0 
-20% medium sand, trace fine gravel, soft -

3- -

-

4- - 0.0 

- -

5- -
Harder than above, increase in gravel content 

- -

6- - 0.0 

- -

7- -

- -

POORLY GRADED SAND (SP): brown, moist, -90% medium sand, 
8- r-+- -1 0% fines, trace gravel -

.... 
-

l ~ 
0 
"' 9- ~ 
0 

-
- -

10-
Increase in gravel content (1"- 2") 

-

-

lA 
-

11- -

- -

12- ,-- -
SANDY CLAY (CL): light brown, -90% medium plastic fines, -10% 

- sand and gravel -

13- -

POORLY GRADED SAND (SP): light brown, moist, -95% medium 
- sand, -5% gravel -

14 
RMRK3 
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PRO,IECT: Morton Reading Fl 

Log of Boring No. DP03 (cont'd) 

SAMPLES 
~-;:, J:~ DESCRIPTION REMARKS 1-- Q) Q) - 9o~ CLQJ a_. a. (fj- NAME (USCS): color, moist,% by wt., plast. density, structure, w.l!' E o E 

:;: 0 CL<{ 
0~ roZ 0 0 cementation, react. w/HCI, geo. inter. w 

"' OOLL (fJ (fJ 0:: 

- -

15- '- -

Total Depth: 15 feet below ground surface 
- -

16- -

- -

17- -

- -

18- -

- -

19- -

- -

20- -

- -

21- -

- -

22- -

- -

23- -

- -

24- -

- -

25- -

- -

26- -

- -

27- -

- -

28--' -

J -

29- -

- -

30- -

- -

31 
RMRK3 
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PROJECT: Morton Reading Fl Log of Boring No. DP04 

BORING LOCATION: W. of Bldg. 6 
ELEVATION AND DATUM: 

Ground 574.27 ft. (MSL) 
DATE STARTED: DATE FINISHED: 

DRILLING CONTRACTOR: H.C. Nutting 7/24/01 7/24/01 
TOTAL DEPTH (ft.): MEASURING POINT: 

JRILLING METHOD: Direct Push 24.0 Ground Surface 
DEPTH TO I FIRST I COMPL. 124 HRS. DRILLING EQUIPMENT: Geoprobe 5400 WATER 

LOGGED BY: 
SAMPLING METHOD: Macro Tool E. Mansell 

I 
RESPONSIBLE PROFESSIONAL: 

I 
REG. NO. 

HAMMER WEIGHT: NA DROP: NA 
M. Heminqwav NA 

SAMPLES DESCRIPTION <!J 
REMARKS I~ NAME (USGS): color, moist, % by wt., plast. density, structure, o~E t-- "' "' - ii 5! _8-11. "' Q.. 0. "'- cementation, react. w/HCI, geo. inter. w.l!! E o E :s: 0 

w-!:: 0 0 0~ roZ ro ilJLL 
Ground 574.27 ft. (MSL) 

a: Cl) Cl) 
Surface Elevation: 

ASPHALT/FILL 
- -

1- -

- -

-
0.0 2- L._ 

lA 

--

-3-

--

4- -

- -

5- -
SANDY LEAN CLAY (CL) [TILL]: dark gray, moist, -85% medium to 

- high plastic fines, -15% sand, trace gravel, soft to firm -

6- - 0.0 

- -

7- -
- -

Harder than above 

8- f-. -

Same as above, hard 
- -

9- -

- -

- 0.0 10-

- Reddish brown -

11- -
Gray lens at 11 ', less gravel 

- -

12- 1-- -

Sand/gravel lens, wet at 12' to 12.5' 
- -

13- -

- -

14 
RMRK3 
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PRO,IECT: Morton Reading Fl 

Log of Boring No. DP04 (cont'd) 

SAMPLES (.9 
I~ DESCRIPTION o~E REMARKS 1-- Q) Q) 

~0 o_Q) Q.. Ci. NAME (USGS): color, moist,% by wt., plast. density, structure, a:~_e-w.l!! E o E 0 0 cementation, react. w/HCI, geo. inter. 0~ roZ "' ilil.L. 
(f) (f) 0:: 

SANDY LEAN CLAY (CL) CONTINUED 0.0 

- -

15-
1/2" gray lens at 15' 

-

- -

16- r-+- -
Softer than above, wet 

- -

17- r----- ------------------------------
CLAYEY SILT (ML): gray, moist, -95% low plastic fines, -5% fine 

--- I 
- ~ sand, soft to firm 

J 18- \I - ~ 
19-

1\ l -

20- r-- l CLAY (CL): dark gray, -100% high plasticity fines, wet, soft 
-

l 
21- -

- -

22- -
Hole swelled shut 19' bgs, 

- - bentonite up to surface 

23- '--, -

- X -

24- '-----' -

Total Depth: 24 feet below ground surface 
- -

25- -

- -

26- -

- -

27- -

- -

28- -

- -

29- -

- -

30- - -

- -

31 i 

RMRK3 
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PROJECT: Morton Reading Fl Log of Boring No. DP05 

BORING LOCATION: N. of E. Tank Farm 
ELEVATION AND DATUM: 

Ground 578.64 ft. (MSL) 
DATE STARTED: DATE FINISHED: 

DRILLING CONTRACTOR: H.C. Nutting 7/25/01 7/25/01 
TOTAL DEPTH (ft.): MEASURING POINT: 

JRILLING METHOD: Direct Push 15.0 Ground Surface 
DEPTH TO I FIRST I COMPL. 124 HRS. DRILLING EQUIPMENT: Geoprobe 5400 WATER 

SAMPLING METHOD: Macro Tool 
LOGGED BY: 

E. Mansell 

I 
RESPONSIBLE PROFESSIONAL: 

I 

REG. NO. 
HAMMER WEIGHT: NA DROP: NA 

M. Hemi!}gwa_y NA 
SAMPLES DESCRIPTION 

0~1 REMARKS I~ 
Q) 

I -
NAME (USCS): color, moist,% by wt., plast. density, structure, r-- -0 ()._ Q) Q.. rn- cementation, react. w/HCI, geo. inter. ()._<( w.2! E o :0: 0 

w 0 0 0~ roZ iliu. 
Ground 578.64 ft (MSLl 

0:: (/) 
Surface ':levat1or 

i~ 
GRAVEL/FILL 

--

-1-
SANDY CLAY (CL): yellowish brown, moist, -80% low plastic fines, ,.._ 

-- 0 
-20% fine to medium sand, soft to firm 

2-

~ -

3- - 0.0 

- -

More plastic than above 
4- I- -

Few dark brown (1/8") laminations, no odor at 5.8' to 6.0' 
- -

5- -

- -

6- r-------. Gravel lens ______________ --. __ ~ - 0.0 

SANDY LEAN CLAY (CL) [TILL]: olive brown, moist, -90% h1gh 
- plastic fines, -10% fine gravel, trace sand, soft 

-

7- -

- -

8- 1-1- -

- ;;; -

0 ..,. 
- 0.0 9- N ,.._ 

0 

- -
Hard 

10-

-; -

11- -
1" Light gray lens 

- -

12- - 0.0 

- -

13- -

Dark gray, abundant gravel, fossils at 13' to 13.5' 
- -

14 
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PROJECT: Morton Reading Fl 

Log of Boring No. DP05 (cont'd) 

SAMPLES (!) 
J:~ DESCRIPTION Z-;:: REMARKS I-- Q) Q) 

go~ o._Q) Q.. 0. "'- NAME (USCS): color, moist, %by wt., pia st. density, structure, w~ E o E 
;;:: 0 0..<( 

o- roZ 0 0 cementation, react. w/HCI, geo. inter. w (tl iliu.. 
rJJ rJJ a:: 

2" light brown sand seam at 14' 

j -

15-
Total Depth: 15 feet below ground surface 

- l 

16- l - -

17- -

- -

18- -

- -

19- -

- -

20- -

- -

21- -

- -

22- -

- -

23- -

- -

24- -

- -

25- -

- -

26- -

- -

27- -

- -

28- -

- -

29- -

- -

30- - -

- -

31 
RMRK3 
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PROJECT: Morton Reading Fl Log of Boring No. DP06 
ELEVATION AND DATUM: 

BORING LOCATION: N.W. fo Bldg. 7 
Ground 575.65 ft. (MSL) 
DATE STARTED: DATE FINISHED: 

DRILLING CONTRACTOR: H.C. Nutting 7/25/01 7/25/01 
TOTAL DEPTH (ft.): MEASURING POINT: 

RILLING METHOD: Direct Push 25.0 Ground Surface 
DEPTH TO FIRST I COMPL. 124 HRS. DRILLING EQUIPMENT: Geoprobe 5400 WATER I 
LOGGED BY: 

SAMPLING METHOD: Macro Tool E. Mansell 

I DROP: 
RESPONSIBLE PROFESSIONAL: 

I 
REG. NO. 

HAMMER WEIGHT: NA NA 
M. Hemingway NA 

SAMPLES DESCRIPTION 
~-;:- REMARKS I~ 

Ql Ql NAME (USGS): color, moist, % by wt., plast. density, structure, Qoj t--
~0 o.."' a.. a. cementation, react. w/HCI, geo. inter. D..<( LJJ.i!! E o E 0 0 llJ D~ roZ ro iDU. 

Ground 575.65 ft. (MSL) 
0:: (/) (/) 

Surface Elevation: 

GRASS/FILL MATERIAL 
- Few roots -

1-' 
SANDY CLAY (CL) [FILL]: yellowish red (5YR 4/6), moist, -70% low 

-

- plastic fines, -30% medium sand, moist, soft to firm -! 

2- -

- -

3- l 0.0 

- -

4- ""- -

- -

5-
Few roots at 5' to 6' 

-

- -

6- 1--------- ------ --------- ------------ --- - 0.0 SANDY CLAY (CL) [TILL]: yellowish brown (10YR 5/4), moist, -80% 

l medium plastic fines, -20% fine sand, trace gravel, hard -

7....J I 
Increase in gravel content 

- -

8- ""- -

I -

9- - 0.0 

- -

10- -

- -

11- -

- -

12- 1-f- -

Same as above 
- -

13- - -

- -

14 
RMRK3 
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PROJECT: Morton Reading Fl 

Log of Boring No. DP06 (cont'd) 

SAMPLES 
" _I I~ 

Q) Q) DESCRIPTION 0~~ REMARKS 1--
~0 a_Q) a.. a. NAME (USCS): color, moist,% by wt., plast. density, structure, -0 

UJ~ E o E 0 0 cementation, react. w/HCI, geo. inter. 0..;:'5.§ 
0~ roZ ro iDLL 

UJ UJ a:: 

SANDY CLAY (CL) [TILL]: CONTINUED u.u 

- -

15- -

- -
Dark gray (5Y 4/1) at 15.5' 

16- -
Start dual tube method at 16' 

- - bgs 

17- ~~- -~ ~- -~ ~- -~ ~- -~ ~- -~ ~-

LEAN CLAY (CL): gray (10YR 5/1), moist to wet, -90% medium 
~- -

- plastic fines, -10% fine sand, hard -
1" Piece of wood at 17 .2' 

18- - 0.0 

- r--~- -~ ~- -~ ~- ~- --- ~- -~ ~- --- ~- -
CLAYEY SAND (SC): gray (10YR 5/1), wet, -80% fine sand, -20% 

19- low plastic fines -

- ~~- -~ ~- --- ~- -~ ~- -~ ~- -~ ~- ~- -
SANDY CLAY (CL): gray (10YR 5/1), wet, -80% low plastic fines, 

20- -20% sand, soft - 0.0 

Same as above, abundant black laminations 
-

No odor at 20' to 21' 
-

21- Silty sand seam, wet at 21' to 21.3' -
r--~- --- ~- --- ~- --- ~- ~- -~ ~- --- ~-

- CLAY (CL): dark gray (5Y 4/1 ), moist, -100% high plastic fines, soft to -

22-
firm, homogeneous 

-

- -

23- -

- -

24- -

-
l 

25- ~ 

Total Depth: 25 feet below ground surface 
- -

26- -1 
- -

27- -

- -

28- -

- -

29- -

- -

30- -

- -

31 
RMRK3 
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PROJECT: Morton Reading Fl Log of Boring No. DP07 

BORING LOCATION: Sewer Bldg. 19 
ELEVATION AND DATUM: 

Ground 573.13 ft. (MSL) 

DRILLING CONTRACTOR: H.C. Nutting 
DATE STARTED: DATE FINISHED: 

7/26/01 7/26/01 

RILLING METHOD: Direct Push 
TOTAL DEPTH (ft.): MEASURING POINT: 

10.0 Ground Surface 

DRILLING EQUIPMENT: Geoprobe 5400 
DEPTH TO I FIRST I COMPL. 124 HRS. 
WATER 

SAMPLING METHOD: Macro Tool 
LOGGED BY: 

E. Mansell 

I 
HAMMER WEIGHT: NA DROP: NA 

RESPONSIBLE PROFESSIONAL: 

I 
REG~ 

M. Heminqway NA 
SAMPLES 

I~ 
DESCRIPTION 

0~1 1-- Q) Q) 

~0 
NAME (USCS): color, moist, % by wt., plast. density, structure, REMARKS 

o...<D 15.· 15. 
w~ E o E 

cementation, react. w/HCI, geo. inter. -0 
0~ roZ 0 0 

0...<( 
ro iijLL 

(fJ (fJ 
w 

Surface Ground 573.13 ft. IMSL l 
0:: 

GRASS/FILL 
- -

PID nonfunctional 

1- -

- -

2- -

- -

3- --- --- --- --- --- -- -----

SANDY CLAY (CL): yellowish brown (10YR 5/4), moist, -70% 1;;- --- -

-

~ 
plastic fines, -30% sand/gravel, firm to hard -

4- IL- -

- -

5- -

- -

6- -

- -

7- -
Wood material at 7' 

- -

8- f-- -
Same as above, wet 

- -
N 

9-

im 
-

- -

10- -

Total Depth: 10 feet below ground surface 
- -

11- -

-

12- -

- -

13- - ~. 

- -

14 
RMRK3 
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PROJECT: Morton Reading Fl 
Log of Boring No. DPOS 

ELEVATION AND DATUM: 
BORING LOCATION: W. of Bldg. 27 (Sewer) 

Ground 569.93 ft. (MSL) 
DATE STARTED: DATE FINISHED: 

DRILLING CONTRACTOR: H.C. Nutting 7/26/01 7/26/01 
TOTAL DEPTH (ft.): MEASURING POINT: 

DRILLING METHOD: Direct Push 12.0 Ground Surface 
DEPTH TO I FIRST ICOMPL. 124 HRS. DRILLING EQUIPMENT: Geoprobe 5400 WATER 

LOGGED BY: 
SAMPLING METHOD: Macro Tool E. Mansell 

I DROP: 
RESPONSIBLE PROFESSIONAL: 

I 
REG. NO. 

HAMMER WEIGHT: NA NA 
M.Hem~ NA 

SAMPLES DESCRIPTION 

~1 REMARKS ~~ Q) Q) NAME (USCS): color, moist, % by wt., plast. density, structure, o--D 0.. Q) c.. c. Vl- cementation, react. w/HCI, geo. inter. 0..<( w~ Eo E ~ 0 
w 0 0 0~ roZ ro (ijLL 

Ground 569.93 ft. IMSL) I 
ll:: (/) (f) 

Surface Elevation 

[ GRASS/FILL J -

1- -

1\ I - -

2- -

- -

3-
\ - -

4- -

Same as above - sand gravel/fill 
- -

5- -
SANDY CLAY (CL): dark grayish brown, moist to wet, -85% medium 

- plastic fines, -15% sand, trace gravel, black material throughout, -

"' ~ slight odor, 
-6- ;; 

<0 

"' .... 
0 - -

7-

IX 
-

-

8- f- -

- -

9- -

- -

10- -

J -..,. 
Some black material, no odor 

11~ i ~ -

r----- --------------------.----.-.---- --- -

CLAY (CL): very dark gray, moist, -100% med1um plast1c f1nes, trace 

12-, r------.,_ sand.~ eo us ~ -
Total Depth: 12 feet below ground surface 

l 
-

131 -

,.I -

RMRK3 
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PROJECT: Morton Reading Fl 
I Log of Boring No. DP09 

BORING LOCATION: W. of Bldg 30 
ELEVATION AND DATUM: 

Ground 553.87 ft. (MSL) 
DATE STARTED: DATE FINISHED: 

DRILLING CONTRACTOR: H.C. Nutting 7/27/01 7/27/01 
TOTAL DEPTH (ft.): MEASURING POINT: 

JRILLING METHOD: Direct Push 12.0 Ground Surface 
DEPTH TO I FIRST I COMPL. 124 HRS. DRILLING EQUIPMENT: Geoprobe 5400 WATER 
LOGGED BY: 

SAMPLING METHOD: Macro Tool E. Mansell 

I 
RESPONSIBLE PROFESSIONAL: 

I 

REG. NO. 
HAMMER WEIGHT: NA DROP: NA M, Heminr1' ~~ NA 

SAfViPLES DESCRIPTION (,!) 
REMARKS I~ NAME (USCS): color, moist,% by wt., plast. density, structure, z! Q) o-f-- Q) 

~0 -0 0.. Q) Q.. 0. cementation, react. w/HCI, geo. inter. O..L1j-=: w.!!' E o E oo 0~ roZ tU iiiLL 
Ground 553.87 ft. (MSL) 

0:: (f) (f) 
Surface Elevation: 

CONCRETE/FILL 
- -

1- -

- -
SANDY CLAY (CL) [FILL]: dark brown, moist, -70% low plastic fines, 

2- -30% medium sand, soft to firm -

- -

3- -
0.0 

- -

4- -

- -

5-
Gravel, 3" thick 

-

- -

6- -

- -

CLAY (CL): dark gray (5Y 4/1 ), moist, -100% high plasticity fines, 

] 
L._ trace sand, homogeneous -

IX -

-f-

l 
-

9- -
POORLY GRADED SAND (SP): dark brown, wet, -90% medium 

- sand and gravel, -10% low plastic fines -

10- - 23.0 Black material at 1 0' to 12' 
- -

11- -

"' - ~ -
0 ,._ 

-12- N ,._ 
0 Total Depth: 12 feet below ground surface 

- -

13- -

- -

14 
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PROJECT: Morton Reading Fl 
I Log of Boring No. DP1 0 

ELEVATION AND DATUri/C 
BORING LOCATION: E. of Bldg. 30 

Ground 553.59 ft. (MSL) 
DATE STARTED: DATE FINISHED: 

DRILLING CONTRACTOR: H.C. Nutting 7/27/01 7/27/01 
TOTAL DEPTH (ft.): MEASl..JRiNG POINT: 

DRILLING METHOD: Direct Push 15.0 Ground Surface 
DEPTH TO I FIRST I COMPL. 124 HRS. DRILLING EQUIPMENT: Geoprobe 5400 
WATER 

LOGGED BY: 
SAMPLING METHOD: Macro Tool 

E. Mansell 

I 
RESPONSIBLE PROFESSIONAL: 

I 
REG. NO. 

HAMMER WEIGHT: NA DROP: NA 
M. Heminqwav NA 

C:hlAIJI I= C: DESCRIPTION 

0~~ REMARKS I~ 

11~ 
NAME (USCS): color, moist,% by wt., pia st. density, structure, f--

I -0 o._Ol Vl- cementation, react. w/HCI, geo. inter. D..<{ w2 :;: 0 
w 0 0 0~ rou. 

Ground 553.59 ft !MSL \ 
a: 

Surface Elevation: 

CONCRETE/FILL 
- -

1- -

.----------------------------------- --- -- ..... 
CLAYEY SAND (SC): very dark grayish brown (2.5Y 3/2), moist, 

i~ -80% medium sand/gravel, -20% fines, soft, odor -2-

--

-3-

IX --

-4- r-' 

- -

5-
Black discoloration, strong odor at 5' to 15' 

-

- -

6- -

- -

L -7-

IX --

8- r-' -

- -
(X) 

-~ 9- 0 ..... 
N ..... - 0 -

Cl -10- z 
Same as above :J 

[l] 

- <0 -
~ 
0 

-11- ..... 
N ..... 
0 

--

t>< -12- r-' 

- -

13- -

- -

14 
RMRK3 
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PROJECT: Morton Reading Fl 

SAMPLES 
I~ 
I-- Q) <I> 

m-o._ID Q_. Q_ 
w2 E o E ~ 0 

0 0 0~ roZ ro aiu.. en en 

-

15- ~ 

-

16-

-

17-

-

18-

-

19-

-

20-

-

21-

-

22-

-

23-

-

24-

-

25-

-

26-o 

-

27-

-

28-

-

29-

-

30-

-

31 

Log of Boring No. DP10 (cont'd) 

DESCRIPTION 
NAME (USGS): color, moist,% by wt., plast. density, structure, 

cementation, react. w/HCI, geo. inter. 

SANDY LEAN CLAY (CL) [TILL]: black, wet, -80% medium plastic 
fines, -20% medium sand, trace gravel, strong odor 

Total Depth: 15 feet below ground surface 

Geomatrix Consultants 

~-;:: 
Qo~ O..<: 

w 

REMARKS 

c:: 

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

I Project No. 7168 I Page 2 of 2 
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PROJECT: Morton Reading Fl 

I 
Log of Boring No. DP11 

BORING LOCATION: E. of Bldg. 5 
I ELEVATION AND DATUM: 

Ground 574.04 ft. (MSL) 
DATE STARTED: DATE FINISHED: 

DRILLING CONTRACTOR: H.C. Nutting 7/28/01 7/28/01 
TOTAL DEPTH (ft.): MEASURING POINT: 

DRILLING METHOD: Direct Push 24.0 Ground Surface 

DRILLING EQUIPMENT: Geoprobe 5400 
DEPTH TO 

1 
WATER 

I FIRST I COMPL. 
1

24 HRS. 

SAMPLING METHOD: Macro Tool 
I LOGGED BY: 

, E. Mansell 

I DROP: 
RESPONSIBLE PROFESSIONAL: 

I 
REG. NO. 

HAMMER WEIGHT: NA NA 
M. Hemingwa-v NA 

SAMPLES DESCRIPTION (9 
I 

r~ NAME (USGS): color. moist,% by wt., plast. density, structure, z ~ REMARKS Q) Q) o- E 1-- - - 0 0. a.Q) o_. j5_ "'- cementation, react. w/HCI, geo. inter. a.L5.e-w~ E o E :;: 0 
0~ roZ 0 0 

0:: ro Oiu.. 
Ground 574.04 ft. IMSL) 

en en 
Surface Elevation: 

CONCRETE/FILL 
Sand/gravel base material --

PID nonfunctional 
1- -

- -

2- ~ --- --- --- --- --- --- --- --- --- --- ---

SANDY CLAY (CL) [FILL]: dark yellowish brown (10YR 3/4), moist, 
--- -

- -80% medium plastic fines, -20% sand, soft -

3- L-, -

- ,x -

4- ~ -

- -

5- 1--- --- --- --- -- --- --- --- --- --- --- --- ---

SANDY LEAN CLAY (CL) [TILL]: dark yellowish brown (10YR 4/4), 
-

- moist, -80% medium to high plastic fines, -20% medium sand, trace -
fine gravel, firm 

-6-
Olive gray (5Y 5/3) at 6' 

- -

7- -

- -

8- I- -

- -

9- Silt lens at 8.8' to 9.2' -
~ --- --- --- --- --- --- --- --- --- --- --- ---

- CLAY (CL): olive (5Y 4/3), moist, -95% high plastic fines, -5% fine -
sand, firm 

10- -

- -

1" Sand lens at 10.5', wet 

11- -

1--- --- --- --- --- --- --- --- --- --- --- --- --- -

SILTY SAND (SM): olive (5Y 4/3), wet, -80% fine sand, -20% low 

12 I- plastic fines -

- -

13- -

- -

14 
RMRK3 
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PROJECT: Morton Reading Fl 

Log of Boring No. DP11 (cont'd) 

I 

SAMPLES 
~-;:: I~ 

Q) Q) DESCRIPTION REMARKS f-- - Qo~ o_Q) Q_. a. en- NAME (USCS): color, moist,% by wt., plast. density, structure, w2 E o E ~ 0 CL<( 
':l~ roZ 0 0 cementation, react. w/HCI, geo. inter. w ro iiiu.. 

(/) (/) 0:: 

II: 
SILTY SAND (SM) CONTINUED 

- -

15- -

- -

16- -

- -

17- -

- CLAY (CL): dark gray (SY 4/1), moist, -100% high plastic fines, trace -
fine sand, soft, homogeneous 

18- -

- -

19- -

Same as above, no sand 
- -

20- -

- 1\ I -

21- -

- 1/ \ -

22- -
Same as above, very soft 

- -

23- -

- -

24- -

Total Depth: 24 feet below ground surface 
- -

25- -

- --1 

26- -

- -

27- -

- -

28- -

- -

29- -

- -

30- -

-

I 

-

31 
RMRK3 
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PROJECT: Morton Reading Fl Log of Boring No. DP12 

BORING LOCATION: N. of Tank Farm (N. End) 
ELEVATION AND DATUM 

Ground 569.99 ft.JM§_LJ_ 

H.C. Nutting 
DATE STARTED: DATE FINISHED: 

DRILLING CONTRACTOR: 
7/28/01 7/28/01 
TOTAL DEPTH (ft.): MEASURING POINT: 

DRILLING METHOD: Direct Push 20.0 Ground Surface 

DRILLING EQUIPMENT: Geoprobe 5400 
DEPTH TO 
WATER 

l FIRST l COMPL. 124 HRS. 

LOGGED BY: 
SAMPLING METHOD: Macro Tool 

E. Mansell 

I NA 
RESPONSIBLE PROFESSIONAL: 

I 
REG. NO. 

HAMMER WEIGHT: NA DROP: 
M.Hem~ NA 

c:.aM"PI~ DESCRIPTION <.9 
I~ 

11~ 
NAME (USCS): color, moist,% by wt., plast. density, structure, zj REMARKS 

~- Q) 

~0 o-Cl..Q) 0. cementation, react. w/HCI, geo. inter. -0 
w.s! E Cl..<( 
0~ 0 0 w cu [ijLL oc {/) 

Surface Elevation: Ground 569.99 ft. (MSLJ. 

ASPHALT/BASE MATERIAL 
- -

PID not functioning properly 
1-, 

0 
-..,. 

--1 0 -

2~ "" N .... 
0 -

1\ I --1 -

3- -

- 1/ \ -

4- -
SANDY CLAY (CL): dark yellowish brown (10YR 3/4), moist, -80% 

- high plastic fines, -20% sand, trace gravel, soft to firm -

5- - 0.0 

- -

6- -

- -

7- -

-

t>< 
-

8-

iw 
Same as above, wet I 

- -

9- -

.... 
0 - -

10- Medium gravel lens at 9.8' to 10.2' -
------------- -- -- -- -- -- --

- CLAYEY SAND (SC): dark yellowish brown (10YR 3/4), wet, -60% -
sand/gravel, -40% medium plastic fines, firm 

11- -

- rx -

12- -f'-- 0.0 

- -

13- -

SANDY LEAN CLAY (CL) [TILL}: yellowish brown (10YR 5/4), moist, PID reading moves up vel) 
- -80% medium plastic fines, -20% medium sand, trace gravel, firm to - slowly 

hard 
14 

RMRK3 
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PROJECT: Morton Reading Fl 

SAMPLES 
I~ 

Q) Q) f-- lo C..Ql Q.. 0. w.l!! E o E 0 0 )~ roZ ro roLL en en 

-

15-

-

16-

-

17-

-

18-

- r--

19-

- !X 
20-

-

21-

-

22-

-

23-

-

24-

-

25-

-

26-

-

27-

-

28-

-

29-

-

30-

-

Log of Boring No. DP12 (cont'd) 

DESCRIPTION 
NAME (USCS): color, moist,% by wt., plast. density, structure, 

cementation, react. w/HCI, geo. inter. 

Quartz-like hard material at 14' to 14.1' 
SANDY LEAN CLAY (CL) [TILL]: continued 

-----------------------
CLAYEY SAND (SC) [TILL]: dark yellowish brown (10YR 4/4), damp 
to dry, -60% medium sand, -20% low plastic fines, -20% gravel 

-

-

-

-- -

-

-

-

----------- ---------------

SANDY CLAY (CL) [TILL]: 
-

-

-

Total Depth: 20 feet below ground surface J 
-

-

-

-

-

-

-

-

l 

-

-

-

-

C9 
Z-;:: REMARKS 

Q iS ~ c.. <( c. 
w-= 
0:: 

0.0 
PID recalibrated 

0.0 

31~-~1 ~~------------------------------------------~~--~--------------~ 
RMRK3 
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I PROJECT: Morton Reading Fl Log of Boring No. DP13 

BORING LOCATION: W. of Building 16 
ELEVATION AND DATUM: 

Ground 556.04 ft. (MSL) 
DATE STARTED: DATE FINISHED: 

DRILLING CONTRACTOR: H.C. Nutting 7/28/01 7/29/01 
TOTAL DEPTH (ft.): MEASURING POINT: 

DRILLING METHOD: Direct Push 15.0 Ground Surface 
DEPTH TO I FIRST I COMPL. 

1

24 HRS. 
DRILLING EQUIPMENT: Geoprobe 5400 WATER 

LOGGED BY: 
SAMPLING METHOD: Macro Tool 

E. Mansell 

I 
RESPONSIBLE PROFESSIONAL: 

I 
REG. NO. 

HAMMER WEIGHT: NA DROP: NA 
, M. Hemingway NA 

SAMPLES DESCRIPTION 

I 

t9 
REMARKS I~ NAME (USCS): color, moist,% by wt., plast. density, structure, 0~~ I-- Q) Q) 

-0 Q._ Q) Q.. a. "'- cementation, react. w/HCI, geo. inter. 0..<( w2 E o E ;; 0 
w 0~ roZ 0 0 

cr: ro iDU.. 
Ground 556.04 ft. (MSLJ 

(/) (/) 
Surface Elevation: 

CEMENT/FILL 
- -

1- -

- -

2- ~--- --------------- ---------------
SANDY CLAY (CL) [FILL]: very dark brown (10YR 2/2), moist, -70% 

---- -

low plastic fines, -30% sand, soft, black material at 3' -- ... 
PID recalibrated ;! 

-3- ;; 
0.0 0'> 

N .... 

~ 
-- 0 

-4-
CLAY WITH GRAVEL (GC) [FILL): yellow (10YR 7/6), -70% gravel 

- (1" to 2"), -30% low plastic fines, odor -

5- -

- -

6- f- - Out of 

lA 
- Range -

7- -

--

8- f- ~--- --------------- -------------- --- -
CLAYEY SAND (SC): dark brown, wet, -80% medium sand, -20% 

- low plastic fines, trace fine gravel, putrid odor, sour -

g- - 125 

- -

10- -

- -
"' ;! 

-11- ;; 
0'> 
N .... 
0 -

l Black discoloration at 11.5' to 13.5' 

12l f- - 109 

- -

13-
SANDY LEAN CLAY (CL) [TILL]: dark gray (5Y 4/1 ), moist, -80% low 

-

- to medium plastic fines, -20% sand trace gravel, hard -

14 
RMRK3 
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PROJECT: Morton Reading Fl 
Log of Boring No. DP13 (cont'd) 

SAMPLES (9 
I~ 

(]) DESCRIPTION Z-:::- REMARKS 1-- (]) 

}a Q 0 ~ o_(]) Q_. Q_ NAME (USCS): color, moist,% by wt., plast. density, structure, llJ.2? E o E 0 0 cementation, react. w/HCI, geo. inter. [J_tii-3 :l~ roZ Cll [ij'LL 
Cl) Cl) cr 

SANDY LEAN CLAY (CL) [TILL]: continued 
- -

15- -

Total Depth: 15 feet below ground surface 
-

16- -

- J 
17- -

- -

18-

J -

19- -

- -

20- -

- -

21- -

- -

22- -

- -

23- -

- -

24J -

- -

25j 
-

-

26- -

_j -

27- -

- -

28- -

- -

29- -

- -

30- -

- -

31 
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PROJECT: Morton Reading Fl Log of Boring No. DP14 

W. of Bldg. 16 (W. of DP13) 
ELEVATION AND DATUM 

BORING LOCATION: 
Ground 556.12 ft. (MSL) 
DATE STARTED: DATE FINISHED: 

DRILLING CONTRACTOR: H.C. Nutting 
7/29/01 7/29/01 
TOTAL DEPTH (ft.): MEASURING POINT: 

DRILLING METHOD: Direct Push 
15.0 Ground Surface 
DEPTH TO I FIRST I COMPL. 124 HRS. DRILLING EQUIPMENT: Geoprobe 5400 WATER 
LOGGED BY: 

SAMPLING METHOD: Macro Tool 
E. Mansell 

I 
RESPONSIBLE PROFESSIONAL: 

I 
REG. NO. 

HAMMER WEIGHT: NA DROP: NA 
M. ~~~~~~~~\JWav NA 

SAMPLES ! 
DESCRIPTION (.9 

REMARKS I~ 

II~ I 
NAME (USGS): color, moist,% by wt., plast. density, structure, 0~~ 1-- - -0 D.. Q) "'- cementation, react. w/HCI, geo. inter. D..o< w2 ;;:: 0 

w 0 0 0~ 
iiiu.. 

Ground 556.12 ft IMSL) 
0:: 

Surface Elevation: 

CONCRETE/FILL 
- -

1-
SANDY CLAY (CL) [FILL]: dark gray (5Y 4/1), moist, -80% low plastic 

= - fines, -20% soft to firm 

2- 0.0 

- -
<D 
;'!: 

-3- 0 
"' Black material at 3' to 3.5', odor N ,... 
0 - -

X 
~ --- --- --- --- --- --- --- --- --- --- --- --- - 37.9 4-

CLAY WITH GRAVEL (GC): yellowish brown (10YR 6/4), dry to moist, 
- -60% 1" to 2" gravel, -40% low plastic fines -

5- -

- -

6- -

- -

7-

~ 
-

82.8 Black material 
--

-8-

~w - -

9- ~ --- --- --- --- --- --- --- --- --- --- --- --- -
CLAYEY SAND (SC): olive gray (5Y 4/2), moist to wet, -80% medium ,... 
sand, -20% low plastic fines, trace gravel -- 0 

Black material at 9.5' to 10.5' 
-10- 10.2 

- -

11- -

- -

12- 1-- -
Black material at 12' to 14.5', strong odor 

- -

13- -
15.9 

- -
I 

_j 14 
RMRK3 
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PROJECT: Morton Reading Fl 

Log of Boring No. DP14 (cont'd) 

SAMPLES 
~~ I~ 

Q) DESCRIPTION REMARKS 
t-~ Q) - Qoj 0.. Q) c_. c. Ul- NAME (USCS): color, moist, o/o by wt., plast. density, structure, w$ E o E ;;: 0 0..<( 
Cl~ roZ 0 0 cementation, react. w/HCI, geo. inter. w ro mu. 

Cf) Cf) a: 

- -

SANDY LEAN CLAY (CL) [TILL]: dark gray (5Y 4/1), moist, -80% low 

15= 
'-- r\to medium plastic fines, -20% sand trace gravel, hard r -

Total Depth: 15 feet below ground surface 
-

16 -

- -

17] 
-

-

18- -

- -, 

19- -

- -

20- -

- -

21- -

- -

22- -

- -

23- -

24] 

-

-

- -

25- -

26~ 
-

-

-

27- -

- -

28- -

- -

29- -

- -

30- -

- 1-
31 

RMRK3 

.,.............., Geomatrix Consultants I Project No. 7168 I Page 2 of 2 



PROJECT: Morton Reading Fl Log of Boring No. DP15 

BORING LOCATION: N. ofW. Tank Farm 
ELEVATION AND DATUM 

Ground 554.48 ft. (MSL) 
DATE STARTED: DATE FINISHED: 

DRILLING CONTRACTOR: H.C. Nutting 
7/29/01 7/29/01 
TOTAL DEPTH (ft.): rviEASURING POINT: 

DRILLING METHOD: Direct Push 15.0 Ground Surface 
DEPTH TO I FIRST I COMPL. 

1

24 HRS. 
DRILLING EQUIPMENT: Geoprobe 5400 WATER 

SAMPLING METHOD: Macro Tool 
LOGGED BY: 

E. Mansell 

I 
RESPONSIBLE PROFESSIONAL: I REG. NO. 

HAMMER WEIGHT: NA DROP: NA 
M. -,~::''"''c vav NA 

S~M~S DESCRIPTION (.9 
REMARKS I~ 

I 
NAME (USGS): color, moist, % by wt., pia st. density, structure, 0~1 f-- Q) lo -0 o._ Q) Q.. cementation, react. w/HCI, geo. inter. 0..<( w~ E o 0 0 w 0~ roZ mu. 

Gro!Jncl S!14.4!l ft IMSL\ 
0:: (f) 

Surface Elev8tion: 

CONCRETE/FILL 
- -

This boring harder to drive 
1- - than DP13 and DP14 

- -co 

2- ~~ 
-

- ~ --- --- --- --- --- --- --- --- --- --- --- --- -
CLAY WITH GRAVEL (GC): yellowish brown (10YR 6/4), dry to moist, 

3- -60% 1" - 2" gravel, -40% low plastic fines -

!X --

-4- ~ 

- -

5- -

- -

SANDY CLAY (CL): dark gray, moist, -75% low plastic fines, -5% 

6- L_ sand, firm, odor - 23 

IV --

7- -

A --

8-

~w 
~--- --------------- -----------.--- --- -

CLAYEY SAND (SC): dark gray, -80% medium sand, -20% f1nes, 
wet, odor --

9- - 36 
.... 
0 - -

Black material at 9.5' to 15' 

10- -

- -

11- -

- -

12- f.- - 15 

- -

13- -
Strong odor 

- -

14 
RMRK3 
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PROJECT: Morton Reading Fl 

Log of Boring No. DP15 (cont'd) 

SAMPLES (!) 
I~ DESCRIPTION o~E REMARKS I-- Ql Ql lo (L Ql Q.. 0. NAME (USCS): color, moist,% by wt., plast. density, structure, a:~~ w-!!1 E o E 0 0 cementation, react. w/HCI, geo. inter. :l~ roZ ro iliu. 

U) U) et:: 

- -

15-
Total Depth: 15 feet below ground surface 

-

- -

16- -

- -

17- -

- -

18- -

- ...., 

19- -

- -

20- l 
- -

21- -

- -

22- -

- -

23- -

- I 

24- -

- -

25- l 

26~ 
-

-

- -

27- -

- -

28-, -

- -

29- -

- -

30- -
-

- -

31 
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PROJECT: Morton Reading Fl Log of Boring No. DP16 
ELEVATION AND DATUM: 

BORING LOCATION: N. of W. Tank Farm 554.48 ft. (MSL 
DATE STARTED: DATE FINISHED: 

DRILLING CONTRACTOR: H.C. Nutting 7/30/01 7/30/01 

Direct Push 
TOTAL DEPTH (ft.): ~~EASIIRING POINT: 

DRILLING METHOD: 
1_Q_Q G_l'<:lllnd Surface 
DEPTH TO I FIRST I COMPL. 124 HRS. DRILLING EQUIPMENT: Geoprobe 5400 
WATER 

LOGGED BY: 
SAMPLING METHOD: Macro Tool E. Mansell 

I 

RESPONSIBLE PROFESSIONAL: 

I 
REG. NO. 

HAMMER WEIGHT: NA DROP: NA 
M. Herninowav NA 

~s DESCRIPTION 

0~~ REMARKS I~ NAME (USGS): color, moist, %by wt., plast. density, structure, 1-- QJ QJ 

-0 ll. QJ Q.. 0. rn- cementation, react. w/HCI, gee. inter. ll.<{ w2 Eo E 3: 0 
w 0 0 0~ roz ro iiiu.. 

554.48 ft. IMSL 
0::: en en Surface t::1evat1or 

CONCRETE 
- SANDY CLAY [FILL] -

1- -

- -

2- -
0 

WELL GRADED SAND (SW): brown (10YR 4/3), wet, -100% sand, !;? 
- ;; trace fines -

0 

"' ..... 
-3- 0 

12 

- -

4- t- -

- -

5- -

- -

6- - 14.2 

- -

7- -

IX 
Black staining at 7' to 13.5', odor 

- -

8....! -

Same as above, strong odor 
- -

9- - 9.0 

- -

10- -

-

:A 

-

11- __j 

J -

l 12-
Same as above, very strong organic odor, some gravel 

421 :;::; 

- ;; 
l 0 

"' ..... 
13- 0 -

SANDY LEAN CLAY (CL) [TILL]: dark gray (5Y 4/1), moist, -80% low 
- to medium plasticity fines, -20% sand trace gravel, hard -

14 
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PROJECT: Morton Reading Fl 

Log of Boring No. DP16 (cont'd) 

SAMPLES 
~.-.:: I~ 

Q) Q) DESCRIPTION REMARKS 1-- iii- 9o~ CL Ql Q.. 0. NAME (USGS): color, moist, % by wt., plast. density, structure, w~ E o E 
;;: 0 CL<( 

J~ roZ 0 0 cementation, react. w/HCI, geo. inter. w ro iiilL 
(/) (/) IY 

- -

15- 1- -

Total Depth: 15 feet below ground surface 
- -

16- -

- -

17- -

- -

18- -

- -

19- -

- -

20- -

- -

21- -

- -

22- -

- -

23- -

- -

24- -

- -

25- -

- -

26- -

- -

27- -

- -

28- -

- -

29- -

- -

30- -

- -

31 
I 
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PROJECT: Morton Reading Fl Log of Boring No. DP17 
ELEVATION AND DATUM: 

BORING LOCATION: N. of W. Tank Farm 554.61 ft. (MSL) 
DATE STARTED: DATE FINISHED: 

DRILLING CONTRACTOR: H.C. Nutting 7/30/01 7/30/01 
TOTAL DEPTH (ft.): MEASURING POINT: 

I 

DRILLING METHOD: Direct Push 16.0 Ground Surface 
DEPTH TO I FIRST I COMPL. 124 HRS. I 

DRILLING EQUIPMENT: Geoprobe 5400 WATER 
LOGGED BY: 

SAMPLING METHOD: Macro Tool E. Mansell 

I 
RESPONSIBLE PROFESSIONAL: 

I 
REG. NO. 

HAMMER WEIGHT: NA DROP: NA 
M Heminowav NA 

SAMPLES DESCRIPTION (.!) 
REMARKS I~ NAME (USCS): color, moist, % by wt., pia st. density, structure, 0~! f-- Q) Q) - -0 CL a> Q.. a. Ul- cementation, react. w/HCI, geo. inter. CL<t: w-21 E o E ~ 8 w 0~ roZ ro ~u.. 

554.61 ft. (MSL) 
a:: en en Surface Elevation: 

CONCRETE/BASE MATERIAL 
- -

I 

1-
SANDY CLAY (CL) [FILL]: very dark gray (2.5Y 3/1), wet, -80% l - medium plastic fines, -20% sand, trace gravel, soft to firm 

I 

2- -

-
N I 
~ 

---' 3- 0 0.0 0 
Dark brown staining "' ,.._ 

0 - -

4- 1- -
Some gravel at 4' 

- -

5- -

- -

6- - 0.0 

- -

7- -
- IX -

8- -1-

- -

9- - 1.7 POORLY GRADED SAND with CLAY (SC): brown, wet, -80% 
- medium sand, -20% low plastic fines, trace gravel, black material at -

10' to 14' 
10- -

-

:~ 
-

11- -

- -

12- - 120 

- -
"' ~ 

13- 0 -
0 

"' ,.._ 
0 - -

SANDY LEAN CLAY (CL) [TILL]: dark gray (5Y 4/1), moist, 

14 
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PROJECT: Morton Reading Fl I 

Log of Boring No. DP17 (cont'd) 

SAMPLES 
~-:= J:~ 

<J.) <J.) DESCRIPTION REMARKS 1-- go~ o._<ll Q.. 0. rn- NAME (USCS): color, moist,% by wt., plast. density, structure, w2 E o E 
;;;.: 0 0..;'5-::o 0 0 cementation, react. w/HCI, geo. inter. 0~ coZ co iliu.. 

(f) (f) !Y 

-80% low to medium plastic fines, -20% sand trace gravel, hard 
- -

15- -

- -

16-
Total Depth: 16 feet below ground surface 

-

- -

17- -

- -

18- -

- -

19- -

- -

20- -

- -

21- -

- -

22- -

- -

23- -

- -

24-

-

J 25-

- _j 

26- J 
- _j 

27-

J -

28= 
-

-

29--! -
'--

l 
-

30- -
-. 

- -

31 
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PROJECT: Morton Reading Fl Log of Boring No. DP18 

BORING LOCATION: N. of Bldg. 40 (Geophys. G) 
ELEVATION AND DATUM: 

555.42 ft.JM§L) 
DATE STARTED: DATE FINISHED: 

DRILLING CONTRACTOR: H.C. Nutting 7/30/01 7/30/01 
TOTAL DEPTH (ft.): MEASURING POINT: 

DRILLING METHOD: Direct Push 15.0 Ground Surface 
DEPTH TO I FIRST I COMPL. 124 HRS. DRILLING EQUIPMENT: Geoprobe 5400 
WATER 
LOGGED BY: 

SAMPLING METHOD: Macro Tool E. Mansell 

I 
RESPONSIBLE PROFESSIONAL: 

I 
REG. NO. 

HAMMER WEIGHT: NA DROP: NA 
M.Hem~ NA 

SAMPLES DESCRIPTION 

~1 REMARKS I_ 

11~ 
Q) NAME (USGS): color, moist, % by wt., pia st. density, structure, o-t-- - -0 [J_Q) 0. oo- cementation, react. w/HCI, geo. inter. [J_<( LU~ E :s: 0 

UJ 0 0 
0:: 

0 ro roLL 
555.42 ft (MSL) 

(f) 
Surface Elevation: 

ASPHALT- 12" thick 
- GRAVEL/BASE MATERIAL -

1- -

- -.... 
~ 

-2- 0 
SANDY CLAY (CL) [FILL]: very dark grayish brown (2.5Y 3/2), moist, 

0 
M .... 
0 

-75% low plastic fines, -25% sand, trace gravel, firm --

3- - 0.0 

- -

4-
Same as above, brown (10YR 4/3), no gravel 

-

- -

5- -

- -

6- - 0.0 

- -

7- -

- -

8- 1- -

- -

9- - 0.0 

- -

10- -

WELL GRADED SAND (SW): 
- -

SILT (ML): 

11- -

- WELL GRADED SAND (SW): olive brown (2.5Y 4/4), -100% sand, -
I trace fines, trace fine gravel 

-12- 0.0 

- -

13-
Becomes more coarse with depth, wet 

-

- -

14 
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PROJECT: Morton Reading Fl 

Log of Boring No. DP18 (cont'd) 

SAMPLES 
(!) 

I~ DESCRIPTION 0~~ REMARKS I-- <ll <ll -[J_<ll Q.. Ci ~15 NAME (USGS): color, moist, o/o by wt., plast. density, structure, -0 
w.l!' Eo E [J_~ 
0~ roZ 0 0 cementation, react. w/HCI, geo. inter. w ro miL 

(/) (/) r:r 

- ~~ -

15- -

Total Depth: 15 feet below ground surface 
- -

16- -

- -

17- -

- -

18- -

- -

19- -

- -

20- -

- -

21- -

- -

22- -

- -

23- -

- -

24- -

- -

25- -

- -

26- -

- -

27- -

- -

28J -

- -

29- -

- -

30- -

-· 

- -

31 
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PROJECT: Morton Reading Fl Log of Boring No. DP19 
I 

BORING LOCATION: N. of Bldg. 40 (Geophys. F) 
ELEVATION AND DATUM: 

55 5. 53 f!.JI'.1.§h) 
DATE STARTED: DATE FINISHED: 

DRILLING CONTRACTOR: H.C. Nutting 7/30/01 7/30/01 
TOTAL DEPTH (ft.): MEASURING POINT: 

DRILLING METHOD: Direct Push 15.0 Ground Surface 
DEPTH TO I FIRST i COMPL. 124 HRS. DRILLING EQUIPMENT: Geoprobe 5400 
WATER 

SAMPLING METHOD: Macro Tool 
LOGGED BY: 

E. Mansell 

I DROP: 
RI=.~PnNSIBLE PROFESSIONAL: 

I 
REG. NO. 

HAMMER WEIGHT: NA NA 
M. ot:::ll IIIII.]Wav NA 

SAMPLES DESCRIPTION (.9 

REMARKS zj I~ 

II~ I 
NAME (USCS): color, moist,% by wt., pia st. density, structure, a-f-- Iii- -0 o_Ol cementation, react. w/HCI, geo. inter. 0..<( w.l!? ~ 0 

w a~ 0 0 
0:: iiiu.. 

Surface Elevation: 555.53 ft. IMSLl 

ASPHALT- 12" thick 
- Gravel base -

1- -

- -
<0 

SANDY CLAY (CL): very dark gray (2.5Y 3/1), moist, -80% fines, "' 
2- 0 medium plastic, -20% sand, soft to firm -

0 
M .... 

-0 -

I 3- - 0.0 

~ 
--

4- -

- -

5- -
Dark grayish brown (2.5Y 4/2), firm to hard 

- -

6- - 0.0 

- -

7- -

- -

8- >--- -

- -

9J - 0.0 

~ -

10~ -

--, -
SAND/GRAVEL (SW): 

-11l 
SILT (ML): 

- -
WELL GRADED SAND (SW): 

12- >-->--- - 0.0 

- -.... 

13- ~~ 
-

--

14 
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PROJECT: Morton Reading Fl 

Log of Boring No. DP19 (cont'd) 

SAMPLES 
~-::::-I~ 

Ql DESCRIPTION REMARKS 1-- Ql 

~0 QCi! [L Ql Q_. Q_ NAME (USGS): color, moist,% by wt., plast. density, structure, w2 E o E [L<( 
Cl~ Cl)z 

0 0 cementation, react. w/HCI, geo. inter. w Cl) iliu.. 
(/) (/) cr: 

- -

15- '-- -

Total Depth: 15 feet below ground surface 
- -

16- -

- -

17- -

- -

18- -

- -

19- -

- -

20- -

- -

21- -

- -

22- -

- -

23- -

- -

24- -

- -

25- -

- -

26- -

- -

27- -

- -

28- -

- -

29- -

- -

30- -
... 

-

I 

-

31 
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PROJECT: Morton Reading Fl Log of Boring No. DP20 

Circle (Geophys. Anom. H) 
ELEVATION AND DATUM: 

BORING LOCATION: 
553.84 ft. (MSL) 
DATE STARTED: DATE FINISHED: 

DRILLING CONTRACTOR: H.C. Nutting 7/30/01 7/30/01 
TOTAL DEPTH (ft.): MEASURING POINT: 

DRILLING METHOD: Direct Push 15.0 Ground Sutiace 
DEPTH TO I FIRST ICOMPL. 124 HRS. I DRILLING EQUIPMENT: Geoprobe 5400 
WATER 

I SAMPLING METHOD: 
LOGGED BY: 

Macro Tool E. Mansell 

I 
RESPONSIBLE PROFESSIONAL: 

I 

REG. NO. 
HAMMER WEIGHT: NA DROP: NA 

1 M. Hemin~ NA 
SAMPLES ! DESCRIPTION 

0~1 REMARKS r~ NAME (USGS): color, moist, % by wt., pia st. density, structure, r-- Q) Q) -0 []_ Q) c.. c. Vi- cementation, react. w/HCI, geo. inter. []_<{ w2 Eo E ~ 0 
w 0 0 0~ roZ C1l -LL 

553.84 ft. !MSLl 
t:r (/) (/) 00 

Surface Elevation: 

GRASS 
- GRAVEL/BASE -

1- I 
- -

co 
~ 

-2- 0 
0 

SANDY CLAY (CL): dark yellowish brown (10YR 3/5), -80% low M ,.._ 
0 

plastic fines, -20% sand, soft --

3- -

- -

4- 1- - 0.0 

- -

5- -

- -

POORLY GRADED SAND (SP): dark yellowish brown (10YR 4/4), 

6- moist, -90% medium sand, -10% fines, gravel/clay layer -

- -

7- .[__ -
0.0 

- IX -

8- ,.: -
30% gravel, trace fines 

- -

9- -

- +- -

10- -

- L. -

11-

IX 
-

- -

12--c 
I 

- 0.0 
I -

l 
-13l 

14l 

- I 

I RMRK3 J 
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PROJECT: Morton Reading Fl 

Log of Boring No. DP20 (cont'd) 

SAMPLES <9 
I~ 

Q) Q) DESCRIPTION z! REMARKS I-- - o-o._Q) Q.. a. ~15 NAME (USGS): color, moist, % by wt., plast. density, structure, c:~ w2 E o E ':l~ roZ 0 0 cementation, react. w/HCI, geo. inter. w ro iliu.. 
(/) (/) cr 

I! POORLY GRADED SAND (SP): continued 

- -

Medium sand, black, odor at 14.5' to 15' 

15- -

Total Depth: 15 feet below ground surface 
- -

16-

- -

17- -

- -

18- -

- -

19- -

- -

20- -

- -

21- -

- -

22- -

- -

23- -

- -

24- -

- -

25- -

- -

26- -

- -

27- -

I -

28- -

- -

29- -

- -

30- -

- -

31 
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PRO,IECT: Morton Reading Fl Log of Boring No. DP21 
ELEVATION AND DATUM: 

BORING LOCATION: W. of Bldg. 9 563.04 ft. (MSL) 
DATE STARTED: DATE FINISHED: 

DRILLING CONTRACTOR: H.C. Nutting 7/31/01 7/31/01 
TOTAL DEPTH (ft.): MEASURING POINT: 

DRILLING METHOD: Direct Push 24.0 Ground Surface 

DRILLING EQUIPMENT: Geoprobe 5400 
DEPTH TO 

WATER 
I FIRST 
9.8 

I COMPL. 124 HRS. 

LOGGED BY: 
SAMPLING METHOD: Macro Tool E. Mansell 

I 
RESPONSIBLE PROFESSIONAL: 

I 

REG. NO. 
HAMMER WEIGHT: NA DROP: NA 

M. Heminowav NA 
SAMPLES DESCRIPTION (.') 

REMARKS I~ NAME (USCS): color, moist, o/o by wt., pia st. density, structure, z~ 1-- Q) Q) - 9o~ o._<ll Q.. c. "'- cementation, react. w/HCI, geo. inter. 11.<( w2 E o E :s: 0 
w 0 0 Cl~ roZ Cll asLL 

563.04 ft. (MSL) 
0:: (/) (/) 

Surface Elevation: 

CONCRETE 
- -

SANDY CLAY (CL): (2.5Y 5/4), light olive brown, moist, -80% PID nonfunctional 
1- medium plastic fines, -20% sand, trace gravel, hard -

- -

2- -

- -

3- -

- -

4- j- -

- -

5- -

- -

6- -

- -

7- -

- -

8- t- -

- -

9- -

Silt lens at 9' - 9.4' 

101 
-

'¥ 
- Groundwater 9.8' bgs 

Dark grayish brown, -95% high plasticity fines, -5% sand 
-

-11l 1/2" gray laminations at 11' to 12', -100% high plastic fines 
- -

12- -

- -
Same as above, wet, some sand and gravel at 12' 

13- -
CLAYEY SAND (SC): wet, -70% medium coarse sand, 30% medium 

- plastic fines -

14 
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PROJECT: Morton Reading Fl 

Log of Boring No. DP21 (cont'd) 

SAMPLES 
~-;:::-I~ DESCRIPTION REMARKS 1-- Q) Q) - 9i5~ o_aJ Q.. c. "'- NAME (USGS): color, moist,% by wt., plast. density, structure, 

UJ 2 E o E 3:: 0 ()_<( 
0~ roZ 0 0 cementation, react. w/HCI, gee. inter. w C1) ilill.. 

(/) (/) 0:: 

- -

15- -

Very dark grayish brown (2.5Y 3/2) at 15' to 16' Formation appears to be 
- - under pressure, pushed probe 

16-
back up 2' (probe at 20' to 24') 

r- -

CLAYEY SAND (SC): light olive brown (2.5Y 5/6), saturated, -70% 
- medium sand, -30% fines -

17- -

- -
-30% fines at 17.5' to 18' coarse sand 

18- ~ -

-

iJ: 
-

19- -

- -

20-
CLAY (CL): light olive brown (2.5Y 5/4), wet, -100% high plactic fines, 

-

- trace fine sand, firm -

21- -

- -

22- -

- -

23- -

- -

24- -

Total Depth: 24 feet below ground surface 
- -

25- -

- -

26- -

- -

27- -

- -

28- -

- -

29- -

- -

30- -

- -

31 I 
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PRO,IECT: Morton Reading Fl Log of Boring No. DP22 

BORING LOCATION: Between Bldgs. 3A and 10 
ELEVATION AND DATUM: 

563.68 ft. (MSL) 
DATE STARTED: DATE FINISHED: 

DRILLING CONTRACTOR: H.C. Nutting 
8/1/01 8/1/01 
TOTAL DEPTH (ft.): I MEASURING POINT: 

DRILLING METHOD: Direct Push 
24.0 Ground Surface 
DEPTH TO I FIRST ICOMPL. 124 HRS. DRILLING EQUIPMENT: Geoprobe 5400 WATER 

SAMPLING METHOD: Macro Tool 
LOGGED BY: 

E. Mansell 

I 
RESPONSIBLE PROFESSIONAL: 

I 

REG. NO. 
HAMMER WEIGHT: NA DROP: NA 

M. Heminqwav NA 
SAMPLES DESCRIPTION <.? 

REMARKS I~ NAME (USCS): color, moist,% by wt., plast. density, structure, z-:::-
1-~ Q) Q) 

go~ [l_Ol Q.. a. rn~ cementation, react. w/HCI, geo. inter. C..<( w2 E o E 
:;: 0 

w 0 0 0~ roZ ro cou. 
563.68 ft. (MSL) 

a:: CIJ CIJ Surface Elevation: 

IX 
Concrete I 

- -

' 1- r--
CLAY (CL): dark yellowish brown (10YR 4/4), moist, -90% medium 

- plastic fines, -10% fine sand, trace gravel, firm I 

2- -

- -

3- - 0.0 

- -

4- 1- -

SANDY CLAY (CL): -60% low plastic fines, -40% well graded sand 
- and gravel -

5- CLAY (CL): yellowish brown, moist, -100% medium- high plastic -

fines, trace sand, gravel (till) 
- -

6- -
0.0 

- -

7- -

- -

8-
Fine gray laminations at 8.5' to 9', weak bedding 

-

- -

9- ~--- --- --------------------------
SANDY SILT (ML): wet, -70% low plastic fines, -30% fine sand, 

--- -
0.0 

- saturated -

1--- -- --- --- --- --- --- --- --- --- --- --- ---
10- -

CLAY (CL): dark grayish brown (2.5Y 4/2), moist, -100% high 
- plasticity fines, trace fine sand -

11- Sandy silt lens at 10.8' to 11' -

- -

12--' L_ -

- 1\/ -

13= 
Saturated clay at 12' to 16', appears to be under pressure, zero 
recovery -

I\ -

14 
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PROJECT: Morton Reading Fl 

Log of Boring No. DP22 (cont'd) 

SAMPLES (.!) 
I~ 

Q) Q) DESCRIPTION Z-;:: REMARKS 1--
915~ (l_ Q) o_. 0. "'- NAME (USGS): color, moist,% by wt., plast. density, structure, w-2:' E o E :;: 0 (l_<{ 

::::l~ roZ 0 0 cementation, react. w/HCI, geo. inter. w <1l Ciiu.. 
(J) (J) 0::: 

A 

CLAY (CL}: continued 
- -

15- -

-

16- r- -
CLAY (CL): gray (2.5Y 5/1), moist, 100% high plastic fines, 

- homogeneous, firm to soft -

17- -

- -

18- -
0.0 

- ' 
19- -

-

20- r- -

Same as above 
- -

21- -

- -

22- -

-

1/ 
-

23- -

- -

24- ~ -

Total Depth: 24 feet below ground surface 

25j 

-
I 

-

- -

26- -
- -

27- -

- -

28- -

- -

29- -

- -

30- -

- -

I 
31 
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PROJECT: Morton Reading Fl Log of Boring No. DP23 

BORING LOCATION: Between Bldgs. 10 and 3 
ELEVATION AND-DATUM: 

563.41 ft. (MSL) 
DATE STARTED: DATE FINISHED: 

DRILLING CONTRACTOR: H.C. Nutting 8/1/01 8/1/01 
TOTAL DEPTH (ft.): MEASURING POINT: 

DRILLING METHOD: Direct Push 24.0 Ground Surface 
DEPTH TO i FIRST 'COMPL. 124 HRS. DRILLING EQUIPMENT: Geoprobe 5400 
WATER I 

SAMPLING METHOD: Macro Tool 
LOGGED BY: 

E. Mansell 

I 
RESPONSIBLE PROFESSIONAL: 

I 

REG. NO. 
HAMMER WEIGHT: NA DROP: NA M. NA ,ellllllllW IV 

SAMPI J=S DESCRIPTION <.9 
I 

:C~ NAME (USCS): color, moist,% by wt., plast. density, structure, 0~! REMARKS 1--

11~ I ~0 - 0 o..<ll cementation, react. w/HCI, geo. inter. O..<t w~ 0 0 w 0~ mlL 0:: 
Surface Elevation~ 563.41 ft. (MSL) 

SANDY CLAY (CL) [FILL]: olive brown (2.5Y 4/3), moist, -75% low 
- plastic fines, -25% sand gravel, soft to firm, odor -

1- -

- -

2- -
0 

~ 
-- 0 0.0 0 

"' -3- 0 

- -

4- t-- -
CLAY (CL): light olive brown (5Y 5/4), olive gray laminations (5Y 4/2), 

- -100% medium plastic fines, trace sand, hard, odor -

5- -

- -

6- - 0.0 

- -

7- -

- -

8- r-- -

- -
;a 

9- 0 - 0.0 0 
"' 0 - -

10- -

-

~ 11-

- -

12- t-- -

- -

13- -
0.0 

13'- 13.4' Clayey sand and gravel, dark gray (2.5Y 4/1), wet, 
-

I 

homogeneous -

14 
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PROJECT: Morton Reading Fl I 

I 

Log of Boring No. DP23 (cont'd) 

SAMPLES 
~~ I~ DESCRIPTION REMARKS t-- Q) Q) 

!2o~ a_ Q) c;_. c;_ "'- NAME (USGS): color, moist,% by wt., plast. density, structure, w.l!:! E o E 3: 0 0..<( 
'J~ "'z 0 0 cementation, react. w/HCI, geo. inter. w Cll (jju.. 

rJ) rJ) 0:: 

CLAY (CL): continued 
- -

15- -

- -

16- r- -

- -
CLAYEY SAND (SC): light olive brown (2.5Y 5/4), saturated, -70% 

17- coarse sand, -30% fines, strong chemical odor -

- -

18- - 0.0 

- -

19- CLAY (CL): gray (2.5Y 5/1 ), moist to wet, -100% high plastic fines, -

soft, homogeneous, odor 
- -

20- r- -

-

21- -

- -

22- -

- -

1" sand lens, wet at 22.5' 

23- -

- tx -

24- -f----' 
Total Depth: 24 feet below ground surface 

- -

25- -

- -

26-, _j 

~ -

27_j -

- -

28, -

_I -

29- -

- -

30- -
-

- -

31 
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PROJECT: Morton Reading Fl Log of Boring No. DP24 

BORING LOCATION: N.E.of Bldg. 1 
ELEVATION AND DATUM: 

563.12 ft. (MSL) 
DATE STARTED: DATE FINISHED: 

DRILLING CONTRACTOR: H.C. Nutting 8/6/01 8/6/01 
I TOTAL DEPTH {ft.): MEASURING POINT: 

DRILLING METHOD: Direct Push 24.0 Ground Surface I 

DRILLING EQUIPMENT: Geoprobe 5400 
DEPTH TO 

WATER 
I FIRST J COMPL. 124 HRS. 

SAMPLING METHOD: Macro Tool 
LOGGED BY: 

E. Mansell 

l RESPONSIBLE PROFESSIONAL: I REG. NO. 
HAMMER WEIGHT: NA DROP: NA 

M. Heminqway I NA 
SAMPLES DESCRIPTION (!) 

REMARKS I~ NAME (USCS): color, moist,% by wt., plast. density, structure, Z-:;::-r-- C1l C1l - 9o~ 0.. C1l Q.. a. "'- cementation, react. w/HCI, geo. inter. O..<l:: ;;: 0 w.l!! E o E 0 0 w 0~ roZ "' rolL 
563.12 ft. (MSL) 

a: (/) (/) 
Surface Elevation: 

IX 
Concrete 

I -
' 

1l SANDY CLAY (CL) [FILL]: dark yellowish brown (10YR 3/4), moist, 

~ - -70% low plastic fines, -30% sand/gravel, soft to firm 

2- -
I 

- -

3- t--'- - 0.0 

- IX -

-4- r-

- -

POORLY GRADED SAND (SP): light olive brown (2.5Y 5/4 ), moist, 

5- -100% medium sand, trace fines, trace gravel -

- -

6- - 0.0 

- 1-- -

7-

IX 
-

- -

8- r-- -

- -

9- r------.... 2" Cobble at 9' ~ - 0.0 

SANDY CLAY (CL): [TILL]: light olive brown (2.5Y 5/4 ), moist, -90% 
-

medium plastic fines, -10% sand, trace gravel 
-

10- -

- -

11- -
POORLY GRADED SAND (SP): dark yellowish brown (10YR 4/4), 

-
moist, -90% medium sand, -10% fines, trace fine gravel 

-

12- r- - 0.0 

- -

13- -

- -

14 
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PROJECT: Morton Reading Fl 

Log of Boring No. DP24 (cont'd) 

SAMPLES 
~~ I~ 

(]) (]) DESCRIPTION REMARKS 1--
~0 fUS j o.."' Q.. 0. NAME (USGS): color, moist,% by wt., plast. density, structure, w2 E o E !1.<: 

':l~ roZ 0 0 cementation, react. w/HCI, geo. inter. w ro roLL 0:: (f) (f) 

13.8' 1" - 2" gravel 
- POORLY GRADED SAND (SP): CONTINUED -

15- - 0.0 

- -

16- r- -

- -

17- -

-

j 18-
SANDY CLAY (CL): dark yellowish brown (10YR 4/4), moist to wet, 

- -80% fines, -20% sand, trace gravel, firm 

19- - 0.0 
POORLY GRADED SAND (SP): brown (10YR 4/3), moist, -70% 

- medium sand, -20% fine gravel, -10% fines -

20- r- -

- -

21- -

- -

22- -

- -

23- -
Clay 23' - 23.5' 

- -

24- r- -

Total Depth: 24 feet below ground surface 
- -

25-

- -

26- -

- -

27- -

- -

28- -

- -

29- -

- -

30- -
-

- -

31 I 
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' 

r/V"= Geomatrix Consultants I Project No. 7168 I Page 2 of2 



PROJECT: Morton Reading Fl Log of Boring No. DP25 

BORING LOCATION: Bldg. 6 Loading Dock 
ELEVATION AND DATUM: 

575.17 ft. (MSL) 
DATE STARTED: DATE FINISHED: 

DRILLING CONTRACTOR: H.C. Nutting 8/7/01 8/7/01 
TOTAL DEPTH (ft.): MEASURING POINT: 

DRILLING METHOD: Direct Push 24.0 Ground Surface 
DEPTH TO I FIRST I COMPL. 124 HRS. DRILLING EQUIPMENT: Geoprobe 5400 WATER 

SAMPLING METHOD: Macro Tool 
LOGGED BY: 

E. Mansell 

I 
RESPONSIBLE PROFESSIONAL: 

I 
REG. NO. 

HAMMER WEIGHT: NA DROP: NA 
M Heminowav NA 

s~~ DESCRIPTION (.9 
REMARKS I~ NAME (USCS): color, moist,% by wt., pia st. density, structure, 0~! r-- Q) Q) - -0 o_Ol Q.. 0. (/)- cementation, react. w/HCI, geo. inter. 0..<( w2 E o E :;: 0 

w oo 0~ roZ ro OOLL n:: (J) (J) 
Surface l=l"""';nn 575.17 ft. IMSLl 

IX 
Asphalt 

- -

1- -a:::- t-
SANDY CLAY (CL): dark greenish gray (10Y 4/1), -90% medium =:J 

0 
plastic fines, -10% sand, black laminations, soft to firm, odor -- 0 z 

::; 
2- e -... 

~ 
-- 0 0.2 t--

0 
co 

-3- 0 

M 
<D 

- 0 -
t--
0 

4- co 
0 r- -

Same as above, trace gravel, wet, odor Water came up to -14" bgs at 
- - 4' to 8' sample interval 

5- -
0.2 

- -

6- -

- -

7- -
L() 

~ 
- 0 -t--

0 co 
8- 0 r- -

- -

9- -
0.1 

- ~ --- --- --- --- --- --- --· --- --- --- --- --- -

Yellowish brown (10YR 5/6), firm 

10- -

- -

11- -

- -

12- r- - 0.3 

- -

13- -

- - I 

14 
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PROJECT: Morton Reading Fl 

Log of Boring No. DP25 (cont'd) 

SAMPLES I (9 
I~ 

Q) Q) DESCRIPTION Z--;: REMARKS 1--

I 

9o~ o._ Q) 0. . 0. "'- NAME (USGS): color, moist, % by wt., plast. density, structure, w.l!:' E o E 
;;:: 0 C..<( 

::l~ roZ 0 0 cementation, react. w/HCI, gee. inter. w ro [ijLL 
(f) (f) r::c 

SANDY CLAY (CL): CONTINUED 0.2 
I 

- -
1" sand gravel layer, gray, wet, odor 

15- ~ 

- -----~ ~-- --~ ~-- --~ ~-- --~ ~-- --~ ~-- --~ ~-- -
SILT (ML): gray ( 1 OYR 5/1 ), moist, -100% low plastic fines, trace fine I 

16- 1-- sand, firm -

Hole collapsed at 16' twice 
- - move to dual tube at 16', bent 

rod at 16' 
17- -

18= 
- 0.3 Fine black laminations at 17.5' to 18.5' 
-

19= 

-

18.5' to 18.8' silty sand, wet 
-

SILTY CLAY (CL): dark gray (10YR 4/1), moist, -90% low plastic 
fines, -10% fine sand, firm -

20j 1-- -

CLAY (CL): gray (2.5Y 5/1 ), moist, -100% high plastic fines, soft, 
homogeneous -

21 -

- -

22- -

- -

23- k-- -

IX 
Outer casing to 24', water at 

- - 22' bgs, pour grout through 

24-
outer casing 

f--- -
Total Depth: 24 feet below ground surface 

- -

25- -

--1 -

26- -

- -

27- -

- -

28- -

- -

29- -

- -

30- -

- -

31 
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PROJECT: Morton Reading Fl 
Log of Boring No. DP26 

BORING LOCATION: W. of E. Tank Farm 
ELEVATION AND DATUM: 

577.89 ft. (MSL) 
DATE STARTED: DATE FINISHED: 

DRILLING CONTRACTOR: H.C. Nutting 8/7/01 8/7/01 
TOTAL DEPTH (ft.): MEASURING POINT: 

DRILLING METHOD: Direct Push 24.0 Ground Surface 
DEPTH TO I FIRST I COMPL. 124 HRS. DRILLING EQUIPMENT: Geoprobe 5400 WATER 
LOGGED BY: 

SAMPLING METHOD: Macro Tool 
E. Mansell 

I 
RESPONSIBLE PROFESSIONAL: 

I 
REG. NO. 

HAMMER WEIGHT: NA DROP: NA 
M. Heminqwav NA 

SAMPLES DESCRIPTION 
~-;:o REMARKS I~ 

(l) (l) NAME (USCS): color, moist,% by wt., plast. density, structure, goj ~--- -a_O> a.. a. w- cementation, react. w/HCI, geo. inter. D..<( w~ E o E ;;:: 0 
w a~ roZ 0 0 

I 
0:: ro csLL 

577.89 ft. IMSL) 
(f) (f) 

Surface Elevation: 

IX 
Asphalt, fill I 

--

PID nonfunctional 
1- -

SANDY CLAY (CL): dark olive gray (5Y 3/2), moist, -80% low plastic 
- fines, -20% sand -

2- -

- -

3- Brown (10YR 4/3) -
- -

4- -
Same as above, -95% fines, -5% fine sand 

- -

5- -
Light olive brown (2.5Y 5/4), trace fine gravel 

- -

6- -

- -

7- -

- -

Olive (5Y 5/4), wet, -70% fines, -30% sand, trace gravel 
8-

Moist, -90% fines, -10% sand, trace gravel, hard 
-

- -

9- -
Light olive brown (2.5Y 5/4) 

- -

10- -

1" to 2" Gravel at 10.2' to 10.4' - -

11- -

- -

SILT (ML): yellowish brown (1 OYR 5/6) at 11.5' to 11.7' 

12--: f.- -
SANDY CLAY (CL): light olive brown (2.5Y 5/4), wet, -90% fines, 

13~ 
-10% sand, trace gravel, hard -

-

-

14l 
RMRK3 
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PROJECT: Morton Reading Fl 

I 
Log of Boring No. DP26 (cont'd) 

SAMPLES 
~~ I~ 

Q) DESCRIPTION REMARKS f-- Q) lo goj o..Gl a_. a_ NAME (USCS): color, moist,% by wt., plast. density, structure, w.!!! E o E 0..<( 
0~ roZ 0 0 cementation, react. w/HCI, geo. inter. w CIJ (ijlL en en IY 

SANDY CLAY (CL): continued 
- -

15- -
SANDY CLAY (CL): light olive brown (2.5Y 5/4), wet, -90% fines, 

- ~ -10% sand, trace gravel, hard ~ -

16- 1- -

Same as above, hard 
- -

17- -

- -

18- -

- -

19- -

- tx 
Sand, gravel lens at 19.2' to 19.3' -

20- -t'-

-

21- -

- -

22- -

- -

23- -

- -

24- 1- -
Total Depth: 24 feet below ground surface I 

- -

25- -

26~ -

- -

27- -

- -

28- -

-

= 29-

-

30- -

- -

31 
RMRK3 
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I PROJECT: Morton Reading Fl Log of Boring No. DP27 

BORING LOCATION: W. of Bldg. 2 
ELEVATION AND DATUM: 

559.35 ft. (MSL) 
DATE STARTED: DATE FINISHED: 

DRILLING CONTRACTOR: H.C. Nutting 8/8/01 8/8/01 
TOTAL DEPTH (ft.): MEASURING POINT: 

DRILLING METHOD: Direct Push 24.0 Ground Surface 
DEPTH TO I FIRST I COMPL. 124 HRS. DRILLING EQUIPMENT: Geoprobe 5400 WATER 

SAMPLING METHOD: Macro Tool 
LOGGED BY: 

E. Mansell 

I 
RESPONSIBLE PROFESSIONAL: 

I 
REG. NO. 

HAMMER WEIGHT: NA DROP: NA 
i M. Hemingway NA 

SAMPLES DESCRIPTION 
~-;::: REMARKS I~ 

Q) Q) NAME (USGS): color, moist, % by wt., pia st. density, structure, 
9o~ 

f-- -o._Q) Q.. a. "'- cementation, react. w/HCI, geo. inter. CL<( w~ Eo E :;:: 0 
w 0~ roZ 0 0 

n:: ro ii'iLL 
559.35 ft. !MSLl 

(/) (/) 
Surface Elevation: 

IX 
AsphaiU gravel base 

--

1- ~ -

Sand/gravel fill material 
- -

2- -

- -
SANDY CLAY (CL): very dark gray (2.5Y 3/1), moist. -80% low 

3- plastic fines, -20% sand, trace gravel, hard - 0.0 

- -

4- 1- -
Black staining, odor at 4' to 6' 

- -

5- -

- -

6- L -

rv --

7- -

~A --

8- ,.- -
210 Same as above, soft, no gravel, strong odor, black staining 

I (laminations at 8' to 12'), wet -

gl -

l -

'"j -

-

11 -

- -

12- 1- -
218 Harder than above 

- Dark brown (10YR 3/3), dry to moist at 12.5' to 13' -

13- ~--- --------------------------------- -
SANDY LEAN CLAY (CL) [TILL]: dark greenish gray (SGY 3/1), moist, 
-80% medium plastic fines, -20% medium fine sand, trace gravel, -

14l 
dark brown laminations at 13' to 14', hard 

I RMRK3 
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PROJECT: Morton Reading Fl 

Log of Boring No. DP27 (cont'd) 

SAMPLES 
~~ I~ 

Q) Q) DESCRIPTION REMARKS 1-- - g Ci ~ [l_ Q) Ci.- Ci. rn- NAME (USCS): color, moist,% by wt., plast. density, structure, w2 E o E 3: 0 [l_i1j..e-0 0 cementation, react w/HCI, geo. inter. :::J~ coZ Ctl asu. 
(/) (/) IY 

SANDY LEAN CLAY (CL) [TILL]: continued 0.0 

- -

15- -

- -

16- r- -

- -

17- -

- -

18- _j 
0.0 

- J Becomes wet at 18.2' 
CLAYEY GRAVEL (GC): dark greenish gray (5GY 4/1), wet to 

19-

X 
saturated, -80% fine gravel/coarse sand, -20% fines -

- -

20- f- -

- -

21- r------ --- --- --- ------ ------ --- --- ------
SANDY LEAN CLAY (CL) [TILL]: dark greenish gray (5GY 3/1 ), moist, l 0.4 

-

\I 
-80% medium plastic fines, -20% medium fine sand, trace gravel, -

dark brown laminations at 13' to 14', hard 
22- -

- -

23- 1\ 
-

- -

24- - -
Total Depth: 24 feet below ground surface 

- -

25- -

- -

26- -

- -

27- -

- -

28- -

- -

29- -

- -

30- -

- -

31 
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PROJECT: Morton Reading Fl Log of Boring No. DP28 
ELEVATION AND DATUM: 

BORING LOCATION: W. of Bldg. 15 578.67 ft. (MSL) j 

DATE STARTED: DATE FINISHED: I 
DRILLING CONTRACTOR: H.C. Nutting 8/8/01 8/8/01 

TOTAL DEPTH (ft.): MEASURING POINT: 
DRILLING METHOD: Direct Push 24.0 Ground Surface 

DRILLING EQUIPMENT: Geoprobe 5400 
DEPTH TO 
WATER 

I FIRST I COMPL. 124 HRS. 

SAMPLING METHOD: Macro Tool 
LOGGED BY: 

E. Mansell 

I 
RESPONSIBLE PROFESSIONAL: 

I 

REG. NO. 
HAMMER WEIGHT: NA DROP: NA 

M. Heminqwav NA 
SAMPLES J DESCRIPTION <.9 

REMARKS I~ NAME (USCS): color, moist, % by wt., plast. density, structure, Z-;::-r-- Q) 

.,_,_ 
915~ c.. OJ Q.. c. ~0 cementation, react. w/HCI, geo. inter. C..< w~ E o E o o w 0 roZ ro - LL 

578.67 ft. (MSL) 
ll:: (/) (/) Cll 

Surface Elevation: 

IX 
Asphalt 

- -

-1- f-
SANDY CLAY (CL) [FILL]: dark brown (10YR 3/3), moist, -70% fine, 

- -30% sand, soft -

2- -
0.0 

- -

3- -

- Dark yellowish brown ( 1 OYR 4/4) -

4- r- -

- -

5- -

- -

6- - 0.0 

- -

7- -
SANDY LEAN CLAY (CL) [TILL]: light olive brown (2.5Y 5/4), moist, 

-

[g -85% fines, -15% sand, trace gravel with gray laminations, firm to -
hard 

-8- r-

- -

9- - 0.0 Dark brown fines (7.5YR 3/3), wet, 1" to 2" gravel 
- -

10- -

- -

11- r'- -

- :x -

-12- f-
POORLY GRADED SAND (SP): saturated 0.0 

- -

13- f------ --- -------------------- --- --- --- -

CLAY (CL): dark yellowish brown (10YR 3/4) 
- r SILT (ML): dark gray (10YR 4/1), wet, -100% low plastic fines, 

--- --- -

14 
RMRK3 
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PROJECT: Morton Reading Fl 

SAMPLES 
I~ 

Q) Q) f--
~0 o_Q) Q.. a. w.l!? E o E 0 0 ")~ roZ ro diu. 

(/) (/) 

-

15-

-

16- ,-

-

17-

-

18-

-

19-

-

20-

-

21-

-

22-

-

23-

24- 1-

-

25-

-

26-

-

29-

-

30-

-

Log of Boring No. DP28 (cont'd) 

DESCRIPTION 
NAME (USGS): color, moist,% by wt., plast. density, structure, 

cementation, react. w/HCI, geo. inter. 

trace fine sand, soft to firm 

SILTY SAND (SM): saturated 

-

-

-

-

-

~------------------------------------------------------~ -
SILT (ML): dark gray (10YR 4/1), wet, -100% low plastic fines, trace 
fine sand, soft to firm 

Black laminations at 19' to 19.7' 

-

-

-

-

-

~----------------------------------------------------~ I 

SILTY CLAY (CL): dark gray (1 OYR 4/1 ), moist, -100% high plastic 
fines, firm -

-

-

-

-

-

~------------------------------------------------~ -
Total Depth: 24 feet below ground surface 

-

-

-

-

-

-

-

-

-

-

0~~ -0 
Q_ <( OJ 

w-= 
0:: 

0.3 

0.4 

REMARKS 

31~~~~~~----------------------------------------------~~------L-----------------~ 

RMRK3 
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PROJECT: Morton Reading Fl Log of Boring No. DP29 
I ELEVATION AND DATUM: 

BORING LOCATION: E. of Tank Vault (E. Tank Farm) 
Ground 578.13 ft. (MSL) 1 estimated) 
DATE STARTED: DATE FINISHED: 

DRILLING CONTRACTOR: Geomatrix 11/9/01 11/9/01 
TOTAL DEPTH (ft.): MEASURING POINT: 

DRILLING METHOD: Hand Auger 5.0 Ground Surface 
DEPTH TO I FIRST I COMPL. 124 HRS. DRILLING EQUIPMENT: 3 1/2" Diameter Hand Auger 
WATER 

SAMPLING METHOD: Hand Auger 
LOGGED BY: 

E. Mansell 

I 
RESPONSIBLE PROFESSIONAL: 

I 
REG. NO. 

HAMMER WEIGHT: NA DROP: NA 
M. Hemingwa' NA 

SAMPLES DESCRIPTION 
~-= REMARKS I~ 

Q) Q) NAME (USCS): color, moist,% by wt., plast. density, structure, 
go~ 

r-~ 
o_Q) c.. c. oo- cementation, react. w/HCI, geo. inter. []_LiS.& w~ E o E 

;;: 0 
0 0 

[( 
0 roZ co COLL 

Ground 578.13 ft. !MSLl !estimated 
CJ) CJ) 

Surface Elevation: 

r----..._ Gravel ~ 

- SANDY CLAY (CL): light brown, moist, -80% high plastic fines, -20% l medium sand, firm 
1-

J -

2- -

- -

3- -

- -

Note: PID 3.9 ppm at top of 

4- - borehole when total depth was 

reached. 
- <D -..,. 

N 

•• 0 -5- m 

Total Depth: 5 feet below ground surface 
0 

- -

6- -

- -

7- -

-

8- -

- -

9- -

- -

10- -

- -

11- -

- -

12- -

- -

13- -

- -

14 
RMRK3 
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PROJECT: Morton Reading Fl 
I Log of Boring No. DP30 

BORING LOCATION: N.E. Parking Lot 
ELEVATION AND DATUM: 

562.08 ft. (MSL) 
DATE STARTED: DATE FINISHED: 

DRILLING CONTRACTOR: H.C. Nutting 
12/5/01 12/5/01 
TOTAL DEPTH (ft.): MEASURING POINT: 

JRILLING METHOD: Direct Push 
20.0 Ground Surface 
DEPTH TO J FIRST l COMPL. 124 HRS. DRILLING EQUIPMENT: Geoprobe 5400 WATER 

SAMPLING METHOD: Macro Tool 
LOGGED BY: 

E. Mansell 

I 
RESPONSIBLE PROFESSIONAL: 

I 
REG. NO. 

HAMMER WEIGHT: NA DROP: NA 
M. Hemingway_ NA 

SAMPLES DESCRIPTION <.!) 
I~ 

CD NAME (USGS): color, moist, % by wt., plast. density, structure, o~E REMARKS 1-- CD -a_ Q) Q.. 0. en- cementation, react. w/HCI, geo. inter. -0~ w2 E o E ;;: 0 a_~ 
0~ cuZ 0 0 w cu iliu. oc (f) (f) 

Surface Elevation: 562.08 ft. (MSL) 

IX 
Asphalt/Concrete 

- -
POORLY GRADED SAND with GRAVEL (SC) [FILL] 

1- f-- -

- -

2- -

- -

2.5'- 3' Clay lens dark olive gray [FILL] 
3- 0.0 

POORLY GRADED SAND (SC) [FILL]: light olive brown (2.5Y 5/6), 

~ - moist, -95% medium sand, -5% gravel (<1/2"), trace fines 

4- f.- -

- -

5- -

- -
SANDY LEAN CLAY (CL) [FILL]: dark olive gray (5Y 3/2), moist, 

6- -85% medium plastic clay, -15% sand, trace gravel (1"), soft - 0.0 

- -

7- -

- tx -
1" - 2" pieces of asphalt 

8- I'- -

- -

9- - 0.0 

- -

10-
CLAY (CL): pale yellow (2.5Y 8/2), moist, -100% low plastic fines, soft 

-

- r-------.... __,----- -
SANDY LEAN CLAY (CL): very dark grayish brown (2.5Y 3/2), moist, 

11- -85% low plastic fines, -15% gravel and sand I 

- X -

12- - 0.0 

- -

13-
POORLY GRADED SAND (SP): yellowish brown (10YR 5/4), moist, 

-

- -100% medium sand -

14 
RMRK3 
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PROJECT: Morton Reading Fl 

Log of Boring No. DP30 (cont'd) 

SAMPLES (!) 
I~ 

(!) (!) DESCRIPTION o~E REMARKS f--

~0 (L (!) Q_ . Q_ NAME (USGS): color, moist,% by wt., plast. density, structure, a:~~ UJ~ E o E 0 0 cementation, react. w/HCI, geo. inter. 0~ roZ (1J OOLL 
(f) (f) 0:: 

POORLY GRADED SAND (SP): continued 
- -

15- r- -

- IX I 

16- 1- l Wet 
- l 

17-

~ -

18- - 0.0 

- -

19- -

19'- 19.5' Silt lens- saturated 
- -

20- ,- -
Total Depth: 20 feet below ground surface 

- -

21- -

- -

22- -

- -

23- -

- -

24- -

- -

25- -

- -

26- -

- -

27- -

- -

28- -

- -

29- -

- -

30- -

- -

31 
RMRK3 
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PROJECT: Morton Reading Fl Log of Boring No. DP31 J 
BORING LOCATION: N. Parking Lot 

ELEVATION AND DATUM: 

561.68 ft. (MSL) 
DATE STARTED: DATE FINISHED: 

DRILLING CONTRACTOR: H.C. Nutting 12/5/01 12/5/01 
TOTAL DEPTH (ft.): MEASURING POINT: 

JRILLING METHOD: Direct Push 18.0 Ground Surface 
DEPTH TO I FIRST COM PL. 124 HRS. DRILLING EQUIPMENT: Geoprobe 5400 
WATER I 

LOGGED BY: 
SAMPLING METHOD: Macro Tool E. Mansell 

I 
RESPONSIBLE PROFESSIONAL: 

I 

REG. NO. 
HAMMER WEIGHT: NA DROP: NA 

M. Heminqwa'll NA 
SAMPLES DESCRIPTION (9 

REMARKS I~ NAME (USCS): color, moist, % by wt., pia st. density, structure, o~E f-- "' "' - - 0 0. a. "' Q_. Q_ rn- cementation, react. w/HCI, geo. inter. O.j:lj.& LU.Jl:' E o E 
:;:: 0 
0 0 0~ roZ ro O'ilL (!:: en en 

Surface Elevation: 561.68 ft. !MSLl 

Asphalt 
--j r-

SANDY LEAN CLAY (CL) [FILL]: light olive brown (2.5Y 5/3), moist, 
1~ -90% medium plastic fines, -10% sand, trace gravel, soft/firm -

- -

:~ 
-

-

- 0.0 

- -

4- 1- -

- -

5- -

- -

6- - 0.0 

- -

7- -

- -

8- -

- -

9- - 0.0 

- -

10- -

- -
Small black (burned?) material (1/2" hard) 

11- -

- -

- 0.0 12- 1-

- -

13- -

- -

14 
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PROJECT: Morton Reading Fl 

Log of Boring No. DP31 (cont'd) 

SAMPLES (!) 
I~ 

<ll DESCRIPTION Z-;:- REMARKS I-- <ll - go~ o._<ll Q_. Ci "'- NAME (USGS): color, moist, % by wt., pia st. density, structure, 
UJ 2 E o E 

;;: 0 0..<{ 
0~ roZ 0 0 cementation, react. w/HCI, geo. inter. w ro (ijLL 

(f) (f) 0:: 

SANDY LEAN CLAY (CL) [FILL]: I 

- .... J 
"' N 
;; •• 4.9 

15-
I() 

Black staining, odor 0 -
~ 

- -
POORLY GRADED SAND (SP): olive gray (SY 5/2), moist, -100% 

16- f-- medium sand, saturated at 17' -

- -

17- -

- -

18- r- -
Total Depth: 18 feet below ground surface 

- -

19- -

- -

20- -

- -

21- -

- -

22- -

- -

23- -

- -

24- -

- -

25- -

- -

26- -

- -

27- -

- -

28- -

- -

29- -

- -

30- -

- -

31 
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I PROJECT: Morton Reading Fl Log of Boring No. DP32 

BORING LOCATION: Parking Lot 
ELEVATION AND DATUM: 

562.64 ft.JMSL) 
DATE STARTED: DATE FINISHED: 

DRILLING CONTRACTOR: H.C. Nutting 12/5/01 12/5/01 
TOTAL DEPTH (ft.): MEASURING POINT: 

;RILLING METHOD: Direct Push 16.0 Ground Surface 

DRILLING EQUIPMENT: Geoprobe 5400 
DEPTH TO 
WATER 

I FIRST I COMPL. 124 HRS. 

LOGGED BY: 
SAMPLING METHOD: Macro Tool E. Mansell 

I 
RESPONSIBLE PROFESSIONAL: 

I 
REG. NO. 

HAMMER WEIGHT: NA DROP: NA 
M. Heminqwav NA 

SAMPLES DESCRIPTION C!l 
REMARKS I~ NAME (USGS): color, moist,% by wt., plast. density, structure, Z-:o t-- "' "' ~0 9 i5 § o.."' Q.. a. cementation, react. w/HCI, geo. inter. 0..~.2 w.£' Eo E 0 0 0~ roZ "' iliu. 

562.64 ft. IMSLl 
1r (f) (f) 

Surface Elevation: 

Asphalt 
- f-,- ~ --- --- --- -- ----- --- --- --- --- --- --- -

SANDY CLAY (CL): dark yellowish brown (10YR 4/6), moist, -90% 
1- low plastic fines, -10% fine sand, firm -

- -

2- -

- -

Fine gravel at 2.5' 
3- - 0.0 

- -

Dark brown wood material at 3.5' 
4- Very pale brown (10YR 8/2) diatemaceous silty clay -

Same as above [FILL] 
- -

5- -

- -

6- - 0.0 
Dark grayish brown (2.5Y 4/2) 

- -

7- L_ -

- IX -

8- ,.: -

SILTY CLAY (CL): [FILL] white (5Y 8/1), moist, -95% low plastic fines, 
- -5% very fine sand, blocky, soft -

(cemented) 1" throughout 
- 0.0 9-

- -

10 

- -

11- -

IX J -

12- 1"-

J 0.0 Same as above 
-

13- -

SANDY CLAY (CL): [FILL] dark yellowish brown (10YR 4/4), moist, 
- -90% low plastic fines, -10% sand, firm l 14 

RMRK3 
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PROJECT: Morton Reading Fl 

Log of Boring No. DP32 (cont'd) 

SAMPLES 
<.9 

I~ 
QJ QJ DESCRIPTION z~ REMARKS 1--- - Q(S! a_aJ c_. Ci "'- NAME (USGS): color, moist, % by wt., plast. density, structure, UJ~ E o E 

:;: 0 0.<( 0 0 cementation, react. w/HCI, geo. inter. 0~ rnZ rn iiiu.. UJ 
(/) (f) 0:: 

- -
I 

::~ 
- 0.0 POORLY GRADED SAND (SP): light olive brown (2.5Y 5/3), moist, 

j -100% medium sand 

~ 

Total Depth: 16 feet below ground surface 
-

17-

~ -

18-

- ~ 
19- --' 

- -

20- -

- -

21- -

- -

22- -

- -

23- -

- -

24- -

- -

25- -

- -

26- -

- -

27- -

- -

28- -

- -

29- -

- -

30- -

-

I 

-
I 

31 
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PROJECT: Morton Reading Fl Log of Boring No. DP33 

BORING LOCATION: Parking Lot 
ELEVATION AND DATUM: 

562.95 ft.JMSL) 
DATE STARTED: DATE FINISHED: 

DRILLING CONTRACTOR: H.C. Nutting 12/5/01 12/5/01 
TOTAL DEPTH (ft.): MEASURING POINT: 

RILLING METHOD: Direct Push 16.0 Ground Surface 

DRILLING EQUIPMENT: Geoprobe 5400 
DEPTH TO 

WATER 
I FIRST I COMPL. 124 HRS. 

SAMPLING METHOD: Macro Tool 
LOGGED BY: 

E. Mansell 

I DROP: 
RESPONSIBLE PROFESSIONAL: 

I 
REG. NO. 

HAMMER WEIGHT: NA NA 
M. Heminowav NA 

SAMPLES DESCRIPTION C) 
REMARKS I~ NAME (USCS): color. moist,% by wt., plast. density, structure, Z-= t-- (l) (l) 

~0 9oj a. (l) Q.. 0. cementation, react. w/HCI, geo. inter. a.< w2 E o E 0 0 w 0~ roZ ro iiiu. 
562.95 ft. IMSU 

a:: (f) (f) 
Surface Elevation: 

Asphalt 
- -

SANDY CLAY (CL): [FILL]: dark yellowish brown (10YR 4/4), moist, 

1- "'-- -80% low plastic fines, -20% fine sand, firm -

- -

2- -

- -

3- - 0.0 

- -

POORLY GRADED SAND (SP): yellowish brown (10YR 5/4), moist, 

4- f-. -100% medium plastic sand, trace fines -

- IX -

5- 1-- -
5' - 5.5' silt lens 

- -
5.5' - 6.0' clay lens 

6- - 0.0 

- -

7- -

- -

8- I- -

- -

9- - 0.0 

- -

10- -

- -

11- -

- -

12- "'-- -

Same as above 
- -

13- -

-

I l 14 
RMRK3 

,~ .,,_ Geomatrix Consultants I Project No. 7168 I Page 1 of 2 



PROJECT: Morton Reading Fl 

Log of Boring No. DP33 (cont'd) 

SAMPLES (!) 
I~ DESCRIPTION o~E REMARKS r-- (]) (]) -ll..(]) Q.. a. Vl- NAME (USCS): color, moist, % by wt., plast. density, structure, a: S! §: w.l!' E o E 

;;: 0 
0~ roZ 0 0 cementation, react. w/HCI, geo. inter. w..:::: co CiiLL 

(J) (J) a: 

POORLY GRADED SAND (SP): continued 

- -

15- l 
- -

16- r- -

Total Depth: 16 feet below ground surface 
- -

17- -

- -

18- -

- -

19- -

- -

20- -

- -

21- -

- -

22- -

- -

23- -

- -

24- -

- -

25- -

- -

26- -

- -

27- -

- -

28- -

- -

29- -

- -

30- -

- -

31 
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PROJECT: Morton Reading Fl Log of Boring No. DP34 

BORING LOCATION: Parking Lot 
ELEVATION AND DATUM: 

563.27 ft. (MSL) 
DATE START ED: DATE FINISHED: 

DRILLING CONTRACTOR: H.C. Nutting 12/5/01 12/5/01 
TOTAL DEPTH (ft.): MEASURING POINT: 

JRILLING METHOD: Direct Push 16.0 Ground Surface 
DEPTH TO I FIRST ICOMPL. 124 HRS. DRILLING EQUIPMENT: Geoprobe 5400 WATER 

SAMPLING METHOD: Macro Tool 
LOGGED BY: 

E. Mansell 

I 

RESPONSIBLE PROFESSIONAL: 

I 

REG. NO. 
HAMMER WEIGHT: NA DROP: NA 

M. Heminqwav NA 

SAMPLES DESCRIPTION (!) 
REMARKS I~ NAME (USCS): color, moist,% by wt., plast. density, structure, Z-:::-t-- Q) Q) - 9Bj o._Ol Q.. a. "'- cementation, react. w/HCI, geo. inter. 0..<( ~ 0 w2 E o E 0 0 w 0~ roZ ro aiu.. 

563.27 ft. IMSL\ 
0:: (f) (f) 

Surface Elevation: 

Asphalt 
- -

SANDY CLAY (CL): [FILL]: dark grayish brown (2.5Y 4/2) 

1- ~ -

- -

2- r----- -------- -- --------.---------..... -- -
SILTY CLAY (CL): [FILL]: white (2.5Y 8/1 ), mo1st, -95% low plastiC 

- fines, -5% fine sand, blocky, firm, diatomaceous earth -

3- - 0.0 

- -

4- 1- -
Same as above 

- -

5- -

- -

6- - 0.0 

- -

7-

J -

8- 1-

Same as above 
- -

9- - 0.0 

- -

10-' 

-

J 11-

- -

12- - 0.0 
Same as above 

- -

- -13-

- -

14 
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PROJECT: Morton Reading Fl 

Log of Boring No. DP34 (cont'd} 

SAMPLES 
(!) 

:c~ 
<!l <!l DESCRIPTION Z-:=- REMARKS f-~ - 9oj o_<ll Q_. Q_ Ul~ NAME (USCS): color, moist, % by wt., plast. density, structure, w2 E o E :;: 0 0..<{ 

0~ roZ 0 0 cementation, react. w/HCI, geo. inter. w ro [ijLL 
(/) (/) 0:: 

I 
SANDY CLAY (CL): dark yellowish brown (10YR 4/4), moist, -80% 

- low plastic fines, -20% fine sand, trace gravel, soft -

15l 
~ 

-

~ 
0.0 

POORLY GRADED SAND (SP): yellowish brown (10YR 5/4), moist, 
16- '---- --------..... -95% medium sand, -5% gravel, trace fines ~ 

Total Depth: 16 feet below ground surface 
-

17-

- I 
18-

J -

19- I 

- -

20- l 
- -

21- -

- -

22- -

- -

23- -

- -

24- -

- -

25- -

- -

26- -

- -

27- -

- -

28- -

- -

29- -

- -

30- -

- -

31 
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PROJECT: Morton Reading Fl Log of Boring No. DP35 

BORING LOCATION: Parking Lot 
ELEVATION AND DATUM: 

562.87 ft. (MSL) 
DATE STARTED: DATE FINISHED: 

DRILLING CONTRACTOR: H.C. Nutting 12/5/01 12/5/01 
TOTAL DEPTH (ft.): MEASURING POINT: 

JRILLING METHOD: Direct Push 16.0 Ground Surface 
DEPTH TO I FIRST I COMPL. 124 HRS. DRILLING EQUIPMENT: Geoprobe 5400 WATER 
LOGGED BY: 

SAMPLING METHOD: Macro Tool E. Mansell 

I 
RESPONSIBLE PROFESSIONAL: 

I 

REG. NO. 
HAMMER WEIGHT: NA DROP: NA 

M. Heminqwav NA 
SAMPLES DESCRIPTION 0 

REMARKS I~ NAME (USCS): color, moist,% by wt., plast. density, structure, Z-= t-- ClJ ClJ lo Qo~ o._ ClJ Q.. a. cementation, react. w/HCI, geo. inter. 0..~-:: w.£' E o E 0 0 0~ roZ ro ii5LL 
562.87 ft. IMSL l 

a:: (f) (f) 
Surface Elevation: 

IV 
Asphalt 

- -
Concrete 

-1-

I\ SANDY CLAY (CL): [FILL] brown (5/3), moist, -80% low plastic fines, 
-20% medium sand, soft --

2- -

- -

3- - 0.0 

- -
POORLY GRADED SAND (SP): light olive brown (2.5Y 5/4), moist, 

4- -90% medium sand, -5% fines gravel, trace fines -

- -

5- -

- -

6- - 0.0 

- -

7-

- -

8- f-
Same as above 

- -

9- -

- -

10 

- -

11- -

- -

12- +-- -

Same as above 
- -

13- -

- -

14 
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PROJECT: Morton Reading Fl 

SAMPLES 
I~ 

Q) t--- Q) 

jo n_Q) o_. 0. w.2! E o E 0 0 0~ roZ ro OOLL 
(f) (f) 

-

15-

-

16- '--

-

17-

-

18-

-

19-

-

20-

-

21-

-

22-

-

23-

-

24-

-

25-

-

26l 
-

27-. 

28~ 
29-

-

30-

-

31 

Log of Boring No. DP35 (cont'd} 

DESCRIPTION 
NAME (USGS): color, moist, % by wt., pia st. density, structure, 

cementation, react. w/HCI, geo. inter. 

POORLY GRADED SAND (SP): continued 

15.5- 15.8' Silt lens- wet 

Total Depth: 16 feet below ground surface 

Geomatrix Consultants 

~~ o ~ E REMARKS 

a: ~ ~§; 
w~ 
0:: 

-
I 

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-
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PROJECT: Morton Reading Fl Log of Boring No. DP36 

BORING LOCATION: Parking Lot 
ELEVATION AND DATUM: 

561.73 ft. (MSU 
DATE STARTED: DATE FINISHED: 

DRILLING CONTRACTOR: H.C. Nutting 12/5/01 12/5/01 
TOTAL DEPTH (ft.): MEASURING POINT: 

.RILLING METHOD: Direct Push 21.0 Ground Surface 
DEPTH TO i FIRST I COMPL. 124 HRS. DRILLING EQUIPMENT: Geoprobe 5400 WATER 

LOGGED BY: 
SAMPLING METHOD: Macro Tool E. Mansell 

I 
RESPONSIBLE PROFESSIONAL: 

I 
REG. NO. 

HAMMER WEIGHT: NA DROP: NA 
M. Heminqwav NA 

SAMPLES DESCRIPTION 
~-= REMARKS I~ 

Q) Q) - NAME (USCS): color, moist, % by wt., plast. density, structure, 
9o~ 

r--o._CD Q.. 0. "'- cementation, react. w/HCI, geo. inter. 0..<( ;:: 0 w~ E o E 0 0 w 0~ roZ ro iiJLL 
561.73 ft. (MSU 

0:: CIJ CIJ Surface Elevation: 

Asphalt 
- -

SANDY CLAY (CL): [FILL]: very dark grayish brown (2.5Y 3/2), moist, 

~ 1- h -80% low plastic fines, -20% medium sand, trace gravel, soft 
PID nonfunctional 

-

2- -

- -

3- -

- -

4- -

Same as above 
- -

5- -

- -

6- -

Black material <1" (burned?) 
- -

7- -

-

8- -

Same as above 
- -

9- -

- -

10-! 
Reddish brown laminations (iron) 

-

- -

11- -

- -

12- \- -

Same as above 
- -

13- -

- -

14 
RMRK3 
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PROJECT: Morton Reading Fl 

Log of Boring No. DP36 (cont'd) 

C::A~API ~C:: 

I~ 
QJ DESCRIPTION o~i REMARKS f--- QJ -n_aJ 0. . Ci "'- NAME (USGS): color, moist, % by wt., plast. density, structure, -0 

w.l!' E o 
~ 

;;: 0 Q.<( 
0~ roZ 0 0 cementation, react. w/HCI, geo. inter. w 

(f) 
[jiLL a: 

SANDY CLAY (CL) [FILL]: continued 
- -

Odor 

15- -

- -
POORLY GRADED SAND (SP): light olive brown (2.5Y 5/3), moist, 

16- 1- -95% medium sand, -5% fine gravel -

- -

17-

- -

Black discoloration, strong odor 17.5-19.5' 
18- 1-1- -

- -
co 

"' N 

19- 0 -
<!) 
0 
~ - -

SANDY LEAN CLAY (CL): [TILL]: olive (5Y 4/3), moist, -85% low 
20- plastic fines, -15% fine sand, trace gravel, hard -

- -

21- '-- -
Total Depth: 21 feet below ground surface 

- -

22- -

- -

23- -

- -

24- -

- -

25- -

- -

26- -

- -

27- -

- -

28- -

- -

29- -

- -

30- -

- -

31 
RMRK3 
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PROJECT: Morton Reading Fl Log of Boring No. DP37 
ELEVATION AND DATUM: 

BORING LOCATION: Western Edge of Parking Lot 562.28 ft. (MSL) 
DATE STARTED: DATE FINISHED: 

DRILLING CONTRACTOR: H.C. Nutting 12/5/01 12/5/01 
TOTAL DEPTH (ft.): MEASURING POINT: 

KILLING METHOD: Direct Push 20.0 Ground Surface 

DRILLING EQUIPMENT: Geoprobe 5400 
DEPTH TO 

WATER 
I FIRST I COMPL. 124 HRS. 

LOGGED BY: 
SAMPLING METHOD: Macro Tool E. Mansell 

I 
RESPONSIBLE PROFESSIONAL: 

I 
REG. NO. 

HAMMER WEIGHT: NA DROP: NA 
M. Heminqwav NA 

SAMPLES DESCRIPTION 
~-:: REMARKS I~ 

Q) Q) - NAME (USCS): color, moist,% by wt., plast. density, structure, 
g 0 -~ 

f--n."' Q.. Q. "'- cementation, react. w/HCI, geo. inter. n.l1i-t: :;: 0 w2 E o E 0 0 0~ roZ ro iiiu. 
562.28 ft. (MSL) 

0:: en en 
Surface Elevation: 

Asphalt (6- 8") and Gravel Base (6- 12") 
- -

1- -

PID nonfunctional 
- -

2-

-

-

3~ -

4- -
SANDY CLAY (CL) [FILL]: yellowish brown (10YR 5/4), moist, -85% 

- low plastic fines, -15% fine sand, firm -

5- -

- -

6- -

7] 
-

- -

8~ 
f- -

Dark brown at 8.8' - 9' 
-

9- -

Reddish brown (2.5YR 4/4) at 9'- 9.5' 
- -

10- L -

1~1 
--; 

-11-

--

12- ~ -

Dark brown (10YR 3/3) 
- -

13- - -

- -

14 I 
RMRKJ 
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PROJECT: Morton Reading Fl 

Log of Boring No. DP37 (cont'd) 

SAMPLES 

0~! J:~ 
Q) Q) DESCRIPTION REMARKS 1--

[J_<ll C':i.· C:i. (J)- NAME (USCS): color, moist, % by wt., plast. density, structure, -0 w.l!? E o E :;; 0 [J_<( 
0~ roZ 0 0 cementation, react. w/HCI, geo. inter. w ro iiiLl. 

(/) (/) a:: 

SANDY CLAY (CL) [FILL]: continues 
J -

I 

15- -

- -

16- t- -

- -

17- -

- -
POORLY GRADED SAND (SP): wet 

18- 1'-
0> 

-
N 

- 0 
L() -

19-

~~ 
-

- -

20- -
Total Depth: 20 feet below ground surface 

- -

21- -

- -

22- -
- -

23- -

- -

24- -

- -

25- -

- -

26- -

~ -

27- -

I 
-< -

28- -

29] 

-

-

- -

30- -

- -

31 
RMRK3 
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PROJECT: Morton Reading Fl 
Log of Boring No. DP38 

I 

BORING LOCATION: Parking Lot 
ELEVATION AND DATUM: 

562.95 ft. (MSL) 
DATE STARTED: DATE FINISHED: 

DRILLING CONTRACTOR: H.C. Nutting 12/5/01 12/5/01 
TOTAL DEPTH (ft.): MEASURING POINT: 

..JRILLING METHOD: Direct Push 20.0 Ground Surface 
DEPTH TO I FIRST I COMPL. 124 HRS. DRILLING EQUIPMENT: Geoprobe 5400 WATER 
LOGGED BY: 

SAMPLING METHOD: Macro Tool E. Mansell 

I 
RESPONSIBLE PROFESSIONAL: I REG. NO. 

HAMMER WEIGHT: NA DROP: NA 
M. Heminqwa~ I NA 

SAMPLES DESCRIPTION (!) 
REMARKS I_ NAME (USCS): color, moist,% by wt., plast. density, structure, o~E 1-~ (]) (]) 

o:~_e-
()_ (]) Q.. 0. "'~ cementation, react. w/HCI, geo. inter. 3: 0 w2 E o E 0 0 0~ roZ "' iliLL 0:: (/) (/) 

Surface Elevation: 562.95 ft. IMSL1 

Asphalt 
- f.- -

CLAY (CL) [FILL]: yellowish brown (10YR 5/6), moist, -90% medium 
-1- plastic fines, -10% fine sand, hard 

PID nonfunctional 
- -

2- -

- -

3- -

Dark yellowish brown ( 1 OYR 3/4) 
-

l 
4- I- -

- --, 

5-

~ -

1/2" cobble at 5.5' 
6- ,-J-

lA 
--

7-
l -

8- '---
l Cobble wedged in shoe - zero 

- - recovery from 8 to 12' 

9- -

- \ -

10- -

-

11 ~ -

--j -

12--: -

- -

13- - -

- -

POORLY GRADED SAND (SP): dark grayish brown (2.5Y 4/2), 

14 
RMRK3 
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Morton Reading Fl 

log of Boring No. DP38 (cont'd) 

SAMPLES 

-

16-

-

17-

-

18-

-

19-

-

20- r--

-

21-

-

22-

-

23-

-

24-

-

25-

-

26-

-

27-

-

28-

-

29-

-

30-

-

DESCRIPTION 
NAME (USCS): color, moist,% by wt., plast. density, structure, 

cementation, react. w/HCI, geo. inter. 

moist, wet, -100% medium sand 
Wood material, broken glass, black discoloration, odor at 13.5- 14' 

Same as above 

Odor, black discoloration at 19- 20' 

Total Depth: 20 feet below ground surface 

(!) 

o?;'E REMARKS 
- Cl Q. 

a..~-9; 
0:: 

J 
-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

31~----~~--------------------------------------------------~------~----------------~ 
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PROJECT: Morton Reading Fl 
I Log of Boring No. DP39 

I 
ELEVATION AND DATUM: 

BORING LOCATION: S.W. of Bldg. 30, W. of Fuel Tank 553.09 ft. (MSL) 
DATE STARTED: DATE FINISHED: 

DRILLING CONTRACTOR: H.C. Nutting 3/5/02 3/5/02 
TOTAL DEPTH (ft.): MEASURING POINT: 

oRILLING METHOD: Direct Push 11.0 Ground Surface 
DEPTH TO I FIRST I COMPL. 124 HRS. DRILLING EQUIPMENT: Geoprobe 5400 WATER 

SAMPLING METHOD: Macro Tube 
LOGGED BY: 

E. Mansell 

I 

RESPONSIBLE PROFESSIONAL: REG. NO. 
HAMMER WEIGHT: NA DROP: NA 

M. Herningwav NA 
SAMPLES DESCRIPTION 0~~ REMARKS I_ NAME (USGS): color, moist,% by wt., plast. density, structure, I-- Q) Q) 

~0 - 0 Q. D.. Q) Q.. 0. cementation, react. w/HCI, geo. inter. D..L'i:i-9-w.l!! E o E 0 0 0~ roZ ro iljlL 

553.09 ft. IMSL) 
0:: en en 

Surface Elevation: 

SANDY CLAY (CL) [FILL]: dark brown, moist, -80% medium plastic 
- fines, -20% medium sand, soft -

1- -

--j -

2~ -

- -

I 

-3-

IX --

-4- ,_ 
Same as above, few roots, 1/2" gravel [FILL] 

- -

5- -

- -

6- -

- -

7- >-- -

~ --

-8- ,_ 
Same as above 

- -

9- -

- -
0 
0 

-10-

~~ Black material in shoe (wet) - most likely from groundwater, did not 
- include with sample -

-11- L.....:: 

Total Depth: 11 feet below ground surface 
- -

12- -

- -

13- -

- -

14 
RMRK3 
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PROJECT: Morton Reading Fl Log of Boring No. DP40 I 
BORING LOCATION: S.W. of Bldg 30, W. of Fuel Tank 

I ELEVATION AND DATUM: 

553.10 ft. (MSL) J 
DATE STARTED: DATE FINISHED: 

DRILLING CONTRACTOR: H.C. Nutting 3/5/02 3/5/02 
TOTAL DEPTH (ft.): MEASURING POINT: 

DRILLING METHOD: Direct Push 6.0 Ground Surface 
DEPTH TO I FIRST I COMPL. 124 HRS. DRILLING EQUIPMENT: Geoprobe 5400 
WATER 

SAMPLING METHOD: Macro Tube 
LOGGED BY: 

E. Mansell 

I 
RESPONSIBLE PROFESSIONAL: ' REG. NO. 

HAMMER WEIGHT: NA DROP: NA 
M. Heminqwa\i NA 

SAMPLES I DESCRIPTION 
~-:::: REMARKS r_ 

(!) ~~In _I NAME (USCS): color, moist,% by wt., plast. density, structure, 
go~ 

1--a.<ll Q.. cementation, react. w/HCI, geo. inter. Q.<( LU.J!! E o E ?: o 
LU 0~ coZ co .Q .1: 

553.10 ft. IMSL) 
0::: en en m 

Surface Elevation: 

SANDY CLAY (CL) [FILL]: dark brown, moist, 80% medium plastic 
- fines, -20% medium sand, soft -

1- -

- -

2- -

- -

3- -

- -

4- -

- -

N -5- 0 

"' N 
0 

"' - 0 

"' 0 

-6- 0 Total Depth: 6 feet below ground surface "' N 
- 0 

"' 
-

0 

"' 0 

7- -

- -

8- -

- -

9- -

' 
-

10- -

~ -

-
11l 

--1 

12l -

- -

13- -

-

l 14 
RMRK3 
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PROJECT: Morton Reading Fl Log of Boring No. DP41 
ELEVATION AND DATUM: 

BORING LOCATION: S.W. of Bldg. 30, W. of Fuel Tank 553.33 ft. (MSL) 
DATE STARTED: DATE FINISHED: 

DRILLING CONTRACTOR: H.C. Nutting 3/5/02 3/5/02 
TOTAL DEPTH (ft.): MEASURING POINT: 

RILLING METHOD: Direct Push 6.0 Ground Surface 
DEPTH TO FIRST I COMPL. 124 HRS. DRILLING EQUIPMENT: Geoprobe 5400 WATER 

LOGGED BY: 
SAMPLING METHOD: Macro Tube E. Mansell 

I 

RESPONSIBLE PROFESSIONAL: 

I 

REG. NO. 
HAMMER WEIGHT: NA DROP: NA 

M. Hemingway NA 

SAMPLES DESCRIPTION (!) 
REMARKS I~ NAME (USCS): color, moist,% by wt., plast. density, structure, z~ t-- Q) Q) - Qoj Q._ Q) Ci.· Ci. "'- cementation, react. w/HCI, geo. inter. Q.<( ~ 0 w.B! E o E 0 0 w 0~ roZ "' ii5u.. 

553.33 ft. !MSL) 
0:: (j) (j) 

Surface Elevation: 

SANDY CLAY (CL) [FILL]: dark brown, moist, -80% medium plastic 
- fines, -20% medium sand, soft -

1--' -

- -, 

2- -

- -

3- -

- -

4- -

- -

5- -

- "' -0 

"' N 

-0 
6- "' 0 

Total Depth: 6 feet below ground surface "' 0 

- -

7- -

8= 

-

-

-

9- -

10~ 
-

- -

11- -

- -

12- -

- -

13- - .. 

- -

14 
RMRK3 
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PROJECT: Morton Reading Fl Log of Boring No. DP42 

BORING LOCATION: S.W. of Bldg. 30, W. of Fuel Tank 
ELEVATION AND DATUM: 

553.15 ft. (MSL) 
I DATE STARTED: DATE FINISHED: 

DRILLING CONTRACTOR: H.C. Nutting 3/5/02 3/5/02 
TOTAL DEPTH (ft.): MEASURING POINT: 

DRILLING METHOD: Direct Push 6.0 Ground Surface 
DEPTH TO I FIRST ICOMPL. 124 HRS. DRILLING EQUIPMENT: Geoprobe 5400 
WATER 
LOGGED BY: 

SAMPLING METHOD: Macro Tube 
E. Mansell 

I 

RESPONSIBLE PROFESSIONAL: 

I 

REG. NO. 
HAMMER WEIGHT: NA DROP: NA 

M. Heminqwa'.l NA 
SAMPLES DESCRIPTION 

~-= REMARKS I_ 
Ql Ql NAME (USGS): color, moist, % by wt., pia st. density, structure, 

Qo~ r--n. Ql Q.. Ci oo- cementation, react. w/HCI, geo. inter. n.~,e. w~ E o E ~ 0 
0 0 0~ roZ ro ililL 

553.15 ft. IMSL) 
0:: (/) (/) 

Surface Elevation: 

SANDY CLAY (CL) [FILL]: dark brown, moist, -80% medium plastic 

- fines, -20% medium sand, soft 

= 

1-
_I 

2- -

- j 
3-

- -

4- e.- 1 
- -

5- -

- ... -
0 

"" N 

-0 
6- "' 0 

Total Depth: 6 feet below ground surface "" 0 

- -

7- -

- -

8- -

- -

9- -

- -

10- -

- -

11- -

- -

12- -

- -

13- -

- -

14 
RMRK3 
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PROJECT: Morton Reading Fl Log of Boring No. DP43 

BORING LOCATION: S.E. of Bldg. 40 
ELEVATION AND DATUM: 

563.21 ft. (MSL) 

DRILLING CONTRACTOR: H.C. Nutting 
DATE STARTED: DATE FINISHED: 

3/5/02 3/5/02 

.RILLING METHOD: Direct Push 
TOTAL DEPTH (ft.): MEASURING POINT: 

1.5 Ground Surface 

DRILLING EQUIPMENT: Geoprobe 5400 
DEPTH TO I FIRST 1 COMPL. 124 HRS. 
WATER I 

SAMPLING METHOD: Macro Tube 
LOGGED BY: 

E. Mansell 

HAMMER WEIGHT: NA 
I 

DROP: NA 
RESPONSIBLE PROFESSIONAL: 

I 

REG. NO. 

M. Heminqwa~ NA 
SAMPLES DESCRIPTION 

I~ \@-;=-
f-- <ll <ll 

~0 
NAME (USCS): color, moist, % by wt., plast. density, structure, REMARKS 

Q_ <ll Q.. 0. 
w~ E o E cementation, react. w/HCI, geo. inter. go! 
0~ roZ 0 0 C.<t 

Cl) [iiu. 
(/) (/) 

w 
Surface Elevation: 563.21 ft (MSL) 

0:: 

[FILL]- SANDY CLAY (CL) 
- -

1- "' 0 -
M 
N 
0 

- "' -
0 
M Total Depth: 1.5 feet below ground surface 0 

2- -

- -

3- -

- -

4- -

- ~ 
5-

-

~ 6-

-

7- j 
8] -

9~ 
-

-

- -

I 

10- -

- -

111 -

- -

12- -

13~ 
-

- -
-

14 
RMRK3 
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PROJECT: Morton Reading Fl Log of Boring No. DP44 

BORING LOCATION: S.E. of Bldg. 40 
ELEVATION AND DATUM: 

563.61 ft. (MSL) 

DRILLING CONTRACTOR: H.C. Nutting 
DATE STARTED: I DATE FINISHED: 

3/5/02 3/5/02 

DRILLING METHOD: Direct Push 
TOTAL DEPTH (ft.): MEASURING POINT: 

1.5 Ground Surface 

DRILLING EQUIPMENT: Geoprobe 5400 
DEPTH TO I FIRST I COMPL. · 24 HRS. 

WATER I 

SAMPLING METHOD: Macro Tube 
LOGGED BY: 

E. Mansell 

I 
HAMMER WEIGHT: NA DROP: NA 

RESPONSIBLE PROFESSIONAL: 

I 
REG. NO. 

M. Heminqwav NA 
SAMPLES 

~:;::;-
DESCRIPTION <9 

Q) Q) NAME (USGS): color, moist,% by wt., plast. density, structure, 
o._Ol Q.. 15. (/)-

z~ REMARKS 

UJ.lE Eo E "' 0 
cementation, react. w/HCI, geo. inter. 9o~ 

0~ "'z 0 0 O..<t: 
Cll CiilL en en 

UJ 

Surface Elevation: 563.61 ft. (MSL\ 
0::: 

[FILL]- SANDY CLAY (CL) 
- -

1- <D 
0 

-
(") 
N 
0 - N -0 

"' Total Depth: 1.5 feet below ground surface 0 

2- -

- -

3- -

- -

4 

- -

5- -

- -

6- -

- -

7- -

- -

8- -

- -

9- -

- -

10- -

- -

11- -

- -

12- -

-
-

13- -

- -

14 
RMRK3 
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PROJECT: Morton Reading Fl 1 Log of Boring No. DP45 

BORING LOCATION: S.E. of Bldg. 40 
ELEVATION AND DATUM: 

563.33 ft. (MSL) 

DATE STARTED: DATE FINISHED: 
DRILLING CONTRACTOR: H.C. Nutting 3/5/02 3/5/02 

TOTAL DEPTH {ft.): MEASURING POINT: 
JRILLING METHOD: Direct Push 1.5 Ground Surface 

DEPTH TO FIRST I COMPL. 124 HRS. DRILLING EQUIPMENT: Geoprobe 5400 
WATER i 

LOGGED BY: 
SAMPLING METHOD: Macro Tube E. Mansell 

I 
RESPONSIBLE PROFESSIONAL: 

I 
REG. NO. 

HAMMER WEIGHT: NA DROP: NA 
M. Heminqwa-. NA 

SAMPLES DESCRIPTION (.!) 
REMARKS I~ NAME {USGS): color, moist,% by wt., plast. density, structure, o~E 1-- (!) (!) lo - 0 0. Cl. (!) a.. a. cementation, react. w/HCI, geo. inter. Cl.;;s,s. w2 E o E 0 0 0~ roZ ro iiJLL 

563.33 ft. (MSU 
0:: (f) (f) 

Surface Elevation: 

SANDY CLAY (CL) [FILL]: 
- -

-1- ..... 
0 
(") 

N 
0 - "' -
0 

Total Depth: 1.5 feet below ground surface (") 
0 

2- -

- -

3- -

- -

4- -

- -

5- -

- -

6- -

- -

7- I 

- -

8-

- -

9- -

- -

10- -

- -

11- -

-

12- -

- -

13- -

1 -

14 
RMRK3 
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PROJECT: Morton Reading Fl Log of Boring No. DP46 

BORING LOCATION: S.E. of Bldg. 40 
ELEVATION AND DATUM: 

562.87 ft. (MSL) 
DATE STARTED: DATE FINISHED: 

DRILLING CONTRACTOR: H.C. Nutting 3/5/02 3/5/02 
TOTAL DEPTH (ft.): MEASURING POINT: 

DRILLING METHOD: Direct Push 1.5 Ground Surface 

DRILLING EQUIPMENT: Geoprobe 5400 I DEPTH TO 
WATER 

I FIRST I COMPL. 124 HRS. 

SAMPLING METHOD: Macro Tube 
! LOGGED BY: 

; E. Mansell 

I 
RESPONSIBLE PROFESSIONAL: 

I 

REG. NO. 
HAMMER WEIGHT: NA DROP: NA M. Herninqwav NA 

I SAMPLES DESCRIPTION 
~-:o REMARKS I~ 

(!) (!) - NAME (USCS): color, moist, % by wt., pia st. density, structure, 
go~ 

t-~ 

a..al Q.. a. "'~ cementation, react. w/HCI, geo. inter. C..<( :;: 0 
~:::.. E o E 0 0 w roZ "' (ijLL 

562.87 ft. (MSL) 
0::: en en Surface Elevation: 

[FILL] 
- -

-1- "" 0 

~~ --
Total Depth: 1.5 feet below ground surface 

-2-

- -

3- -

- -

4- -

- -

5- -

- -

6- -

- -

7- -

- -

8- -

- -

9- -

- -

10- -

- -

11- -

- -

12- -

- -

13- -

- -

14 
RMRK3 
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I 

PROJECT: Morton Reading Fl Log of Well No. UAW01-30 

BORING LOCATION: -80 ft. W. of Bldg. 40 
. GROUND SURFACE ELEVATION AND DATUM: 

561.94 (Grnd.) TOC 564.27 ft. (MSL) 

DRILLING CONTRACTOR: Bowser Morner 
DATE STARTED: DATE FINISHED: 

4/2/01 4/2/01 

lRILLING METHOD: Rotasonic 
TOTAL DEPTH (ft.): SCREEN INTERVAL (ft.): 

29.0 14-29 
DEPTH TO WATER ATD: CASING: 

NA 4" Diameter PVC DRILLING EQUIPMENT: 8" Diameter outer/4" Diameter inner casing 

SAMPLING METHOD: 

HAMMER WEIGHT: 

SAMPLES 
I~ Q) Q) ._ 1--c.. a> a.. a. <fl ..... 

w~ Eo E 3: 0 
0 0 

0~ <Vz IV rou.. 
(/) (/) 

- IX 
-

w "' - ~ 
0 

B 
2- ~ 

-

-

-

4-

-

-

-

6-

-

- !..... 

-

lA 
8-

-

- f-

-

10-

-

-

-

12-

-

-

14 

1 0' Sample Barrel 
LOGGED BY: 

E. Mansell 

NA 

~~I 
>"0 
0~ 

0:: 

I DROP: NA 
RESPONSIBLE PROFESSIONAL: I REG. NO. 
M. Hem inc wav 

DESCRIPTION 
NAME (USGS): color, moist,% by wt., plast. density, structure, ~ 

cementation, react. w/HCI, geo. inter. 

Surface Elevation: 561.94 (Grnd.) TOC 564.27 ft. (M L) 

Grass, [FILL]: 
oChQ· ~--

o.:~ .. - 6.0.. 

:4~·-:. !-~-

-~-~..... : .. r-4 
C..t>. .'£).'6.' 

I NA 

WELL CONSTRUCTION 

DETAILS AND/OR 

DRILLING REMARKS 

.a· . .;a ,;o;.,o·.· 

1---------------------::-:-=--.-::-----l - ~! H 
SANDY CLAY (CL): dark yellowish brown (10YR 4/4) ~~~ ~f 

0.0 

0.0 

0.1 

0.0 

POORLY GRADED SAND (SP): yellowish brown 
(10YR 5/4), dry to moist, -90% fine to medium sand, 
-10% gravel 

Same as above 

11'- 11.2' clay lens 

-!!.· 4·-':\'·' 
'6.:6.:' 6 ·r:.. 
.:cr.o·.· .o·-.o· 

- !.!..... !~~ 
·;s.;c.. O..b 
.a· . .;o.·. 4.0 

- ~-::._:_ !.!. 
~-~-~- :;.! 

- 4 ".i Ht;,;":;,;; .• f..-- 4" Diameter Sch. 40 
~~~ 44 flush-threaded PVC riser 

-4-~-- !.!.· 
..:\·4'· 

-~{ 
i:..'c.. 
4'-.Q'.' 

- !-!--:· 
t>.C. 
4-4-
>.6 

tt~ 
4-4' 

-!! 
l:>.t:>. 

~-~-· with 0-rings 
:6:c.:· 
.o·-.(1-' 
'tLb 
.:o:-.o· .. 

~~i 
.o·-.i:l
·c.:jj.·' 
4'-,ilf' 
:c.:;s.:· 
4'--if' . 
.'b."l)..' 
4'-4'-' 
:c.:c.·· 

WELL3 
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PROJECT: Morton Reading Fl 

I.-.. r--
o_Q) 

w2 o--

-

-

-

16-

-

-

-

18-

-

-

-

20-

l 

J 
22-

-

-

-

24-

-

-

-

26-

-

-

-

28-

-

SAMPLES 

Q) Q). j·-a.cia.~c; 
Ez E o o m rn-u. (/) (/) l(l) 

1/ \ 
- 1--

-

30-

-

0.7 

0.1 

0.1 

0.1 

Log of Well No. UAW01-30 (cont'd) 

DESCRIPTION 
NAME (USGS): color, moist, % by wt., plast. density, structure, 

cementation, react. w/HCI, geo. inter. 

POORLY GRADED SAND (SP): continued 

Same as above 

~ t--
- ~ 
~ 
I= 

-~:= 
I= 

- ~ 
l== 
I= 

- ~ 
I= 
J--- 1== . 
I= 

- ~ 
J= 
~ 

-~= 
I= 

- I= 
~ 
I= - ~ 

~ 
-: ~ 
~ 
~ -·· ~ 

WELL CONSTRUCTION 

DETAILS AND/OR 

DRILLING REMARKS 

~ 
- f-<1-=-lt+.:.....t-- 4" Diameter stainless 
~ t--

-~ 
~ t--

- I= 
~ 
~ 

-~== 
I= 

-~ 
1== 
I= - I= 
J= 

-1== 
I= 
I= 

-~= 
I= 

-I= 
I= t--

steel wraparound screen 

with 0.020" slots 

-l== 
I= 
I=· - 1= .:.c---- #6 Global filter pack 
~==· 

- I= 
I= 1--

- I= 
I= t--

- ~ 
~ t--

- ~ 
~ 
~ 

~----------------------- t--
SANDY CLAY (CL) [TILL]: dark grayish brown (5GY ~ 
4/1), moist, -70% medium plastic fines, -30% - ~ 
medium sand and gravel, hard _ ~ 

sand 

.,.'-:-t--- 5.25" End cap 

Total Depth: 29 feet below ground surface 
-

-

-

WELL3 
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I PROjECT: Morton Keadmg Fl 
I Log of Well No. UAW01-80 

BORING LOCATION: -80 ft. W. of Bldg 40 
GROUND SURFACE ELEVATION AND DATUM: 

561.91 (Grnd.) TOC 564.18 ft. (MSL) 

DRILLING CONTRACTOR: Bowser Marner 
DATE STARTED: DATE FINISHED: 

4/2/01 4/3/01 

IRILLING METHOD: Rotasonic 
TOTAL DEPTH (ft.): SCREEN INTERVAL (ft.): 

89.0 64.5- 79.5 

DRILLING EQUIPMENT: 8" Diameter outer/4" Diameter inner casing 
DEPTH TO WATER ATD: CASING: 

NA 4" Diameter PVC 
1 LOGGED BY: 

E. Mansell SAMPLING METHOD: 10' Sample Barrel 

HAMMER WEIGHT: 

' SAMPLES 
J:~ Cl) Cl) --1--a_Cl> c.. c. rn-
w~ Eo E ~ 0 

0 0 
0~ roZ Cll (ijlL en en 

- IX 
- f-r-

2-

-

-

-

4-

-

-

-

6- '-

-

\I .,. 

-

8-

\ 
- ~ 

-

10-

-

-

-

12-

-

-

NA 

C) 

~ .!: 
>"0 
0~ 

a::: 

I DROP: NA 
RESPONSIBLE PROFESSIONAL: REG. NO. 
M. Hem inc wav 

DESCRIPTION 
NAME (USGS): color, moist, %by wt., pia st. density, structure, ~ 

cementation, react. w/HCI, geo. inter. 

Surface Elevation: 561.91 (Grnd.) TOC 564.18 ft. (M L) 

0'-29' taken from log of UAW01-30 
Grass, [FILL]: 

SANDY CLAY WITH GRAVEL (CL): dark yellowish 
brown (10YR 4/4) 
2' : black material [asphalt] 

4·'9·· . 
.'6.6. 
.:cr.;a·.· 

-!.!.· ·c.:c.·· 
.4--~--

-!.!.~ .. 
4--.(1--

-!.!.· 
:is.:is.:· 
4·4'-' 

-::..;_:_· 
·;s.:a.:· 
. .:cr4·-· 

-!.;.:.· 
is.:c.:· 
4'-4'·' 

- !.! .... 
~} 

-~-!-_c.:c.: 
.(,;-,4·-· 
:t:.:C.: 

-,;a-. .(j-. 
i>:D.: 
.((.,;a·.· 

-!.! .... · .. 
~·~ 

o.:o.: 

NA 

WELL CONSTRUCTION 

DETAILS AND/OR 

DRILLING REMARKS 

~-----------------------~ 

0.0 POORLY GRADED SAND (SP): light olive brown ~4. 
t>.O.. 

(2.5Y 5/1), dry to moist, -90% fine to medium sand, H 
.:0'-4'· 

-1 0°/o gravel - ~-~ ... 

I 14 WELL3 

I ~ Geomatrix Consultants Project No. 7168 I Page 1 of6 



PROJECT: Morton Reading Fl 

SAMPLES 
Cl I~ Q) Q)-- ~ .!: 1---a.. a> Q.. a. rn .... >" w2 Eo E ~ 0 olE 0 0 o--- mZ Cll [j)LL 0:: (f) (f) 

-

-

-

16-

-

-

-

18-

-

- t-

-

20-

-
-

-

22-

-

-

-

24-

~ 
-

26-

-

-

-

28-

-

- t-
3.0 

-
0.2 

30-

-

I?2S:::: 

Log of Well No. UAW01-80 (cont'd) 

DESCRIPTION 
NAME (USGS): color, moist,% by wt., plast. density, structure, 

cementation, react. w/HCI, geo. inter. 

POORLY GRADED SAND (SP): continued 

Same as above 

28' 2" to 3" cobbles 
Very dark gray (5Y 3/1), wet, odor 

29.4' - 29.5' black material, chemical odor 

SANDY LEAN CLAY (CL) [TILL]: dark greenish gray 
(5GY 4/1), moist, -85% high plastic, -15% sand and 
gravel, hard, 29.5' - 29.8' : dark yellowish brown 
(10YR 4/4) 

Geomatrix Consultants 

..o·-..o-

-~t 
:t:..~. 
,(f-4"·' 

-!.::. .... 
:6.0, . 
. i:r-.o·-· 

-!!~ 
c..o.. 

-~_!/ 

-~f 
0..!:> . 
.;a·.;o,·.· 

-!.:.:.· 
.'~)) .. · 
. .:cr-;o·. · 

-!.!.'' 
'6.~.
~-~---

-~--!: 
·r:.:O. 
..0'-.(l'-

-~-! 
6:0.. 

.(r,' . .(r,',' 

-~-~-;-: 
.;:r;o,·.· 

- ~~ .. 
.o.:o· 

-~-~---
.cf-,(f- · 

-M ... .o· . .;o·.· 
-!.! .... · 

:o:c.· 
,o· . .;:,·. 

-~~ 
."ts.e.. .a· . .c,·.· -:.:.:: 
~-~·-
:c.:e.: 

-4·~---_ 
'6.'6' 
.io'-.:0' 
b:c.. 

-4-.:0· 
c.:c.· 
.:a·-.:o·. 
·o.:c.. 

-~·-:cl· 
0..6. 

.cl-..o·
·O,:O.:· 

- .o;~o-4·-

~-1-~--
- ~--~--~-

. 6_6, 

.4'-,(f 
i>:C.: -n 
4·-.;.:r· ·r.:c.. 

-1~ 
.o·-4-... 

-f!--·-9·· .. 
1>.6.. 
,(!;.;o·.· 

-~t 
:';l'-~. 
1>.6. 

-~I 
-tt··. 

,(f.().". 

t.:c..-· 
-~-~-

4'·4 
6."6 

-H 

;o· . .;a·.· 

~-~-~: 
.:a·-.o·.· 
0-.6 

.c.·-.o 
t>.b 
.o·-.o·
b.t:>. 
,o· . .,a·.· 
·c.:t;.·· 
.:a-.:a·.· 
'ti :t>. 
4.'-.o' 

~! 
.6:i>. 
.:a·- .:a· 
:0.:6:' 
4'-4'· 
cd:s.: 
.:a·-.:a·· 
1>.1> . 
;o· . .:a 

WELL CONSTRUCTION 

DETAILS AND/OR 

DRILLING REMARKS 

~ir·· 8" Borehole 
_b,C.. 
~~ 

6./>. . 
~--~---. 
.6.1>. .a· . .,o·. 
:o.:r.:· 
.(.-. .;o-.· .. 
.o·-.o 
l>.b . 

.,o· . .;o·. 

1'":•..,:~'""-.f-- 411 Diameter Sch. 40 
t>.l:i- . 
.:a·-.a·.· 
:6:~>.. 
,;e, . .,o-.· 
:c.:c.:· 
.C.·.(I· 

c.:~>.: 
4-.0' 
6.'t> . 
.o-.o· 
C..C.. 
~" b.l>. 
;o,·.;o 
6.6. 
~-4·. 

~-i-:-
t!·.-· . 
.o·-.o 
·o.:t.: 
~-9·.
.1!>-.l>. 
.;a·. ;c.·. 
i>.i>.' 
4·.0· .-c.-c. . 
.o·-.o·-· 
6.6 . 

..o·-4--

~~ 6.-o.-· 
;o·.;o·.· 
-o..-6:· 
.i:::l-.:a·.· 
:6:6. 
~--~--~-

~-i-~-
..0-.i:::l--' 
.1!>-.l> 
.o-.:a-· 
_6._t>_._ 

flush-threaded PVC riser 

with 0-rings 

.. 

Cement/bentonite grout 

WELL3 
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I 

PROJECT: Morton Reading Fl 

Log of Well No. UAW01-80 (cont'd) 

:I:....., 
SAMPLES C) 

Q) Q) I--
Q..Q) Q.. a. 
w~ Eo E Cl ...... n~Z "' (/) (/) 

-

32-

-

-

-

34-

-

-

-
36-

-
-

-

38-

-
-

-

40-

-

-

-

42-

-

-

-

44-

-

-

-

46-

-

-

-

48 

::2.5 }o >-o 
0 0 o:B 
iliu. 0::: 

DESCRIPTION 
NAME (USCS): color, moist, % by wt., plast. density, structure, 

cementation, react. w/HCI, geo. inter. 

SANDY LEAN CLAY (CL) [Till]: continued 

Softer than above 

·-.a·
:6-J,.:' 
.;,·.;a·.· 

-!.! ..... 
:is.:i:l.:' 
.:a·-.:a·.· 

-~~: 

-~r 
4!"·4·-· 

~~~: 
-~t 

:II 
,(f-4'-' 

-!.!.---· 

:1~ 
:I!· 

.:a· . .;a·.· 

:tl' 
1------------------------------1 :I!. 

POORLY GRADED SAND (SP) WITH GRAVEL: 44· 
·o.:D.:' 

gray (5Y 5/1), wet, -95% medium sand with gravel, - H 
4·-.:cf-· 

-5% low plastic fines, few clay lens (1") ~:;. -t·t·;. 
4'-.ia'·' 
~~ 

-t·1·;. 
,(f4'-' 

~~!~ 
4 ·.· 

-~i: 

~----------------------~~ 
FINE SAND (SP): -100% fine sand, trace fines, ;;. 

.l:lo.D>. 

~~ -tt 
4"·.4··· 

4 7 .5' - 48' : silt lens 
~II 

4'-4'· 

n .;a·.,;c, .. 

1-~--~ 
.;c.-. .;o,·. 
·c.:;s.:· 
.;a· . .;a·.· 

H ;o·.;o,·.· 
:6:6 
.:a·-.a·-· :is,:;s.·· 
4'-.Q', 
:c.:c.:· 
.:o.· . .;a·.· 
:is.:;,.:· 
.;o; . .;a·.· 

WELL CONSTRUCTION 

DETAILS AND/OR 

DRILLING REMARKS 

~-~--~: 
~r- 4" Diameter Sch. 40 

~t 
.;a· . .a:· 
:c.:c.:· 
.a·-.a·-· :c..c.: 
.4'·,(1-' 
:is.:c.:· 
.io'·.io.~ 
:i>:b:' 
.;a·. -·~1- . 
:is.:is.:' 
.Q . .;a·.· 

~f, 
4·-.a·-· . 
."6."6." 
4-.4·-· 

~-1-;: 
4'-.4·-· 

flush-threaded PVC riser 

with 0-rings 

~· 
~H1~·.:~ : ___ Centralizer 
f>,>·~·.:. 

'-.ia.·-· 

~~ 
.iQ'-.4-' 

It 
4'·4·' 

il 
~~·· 'i!.:D.:· 

~L 
WELL3 
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PROJECT: Morton Reading Fl 

Log of Well No. UAW01-80 (cont'd) 

SAMPLES 

~-~1 
I :c ....... Q) 

1--n_Q) a.. 
w~ Eo 
o'-' mZ 

(/) 

-

-

-

50-

-

-

-

52-

-

-

-

54-

-

-

-

56-

-

-

-

58-

-

-

-

60-

-

-

-

62-

-

-

-

64-

-

Q).\--
~~~g m-LL 
Cl),lll 

>" 
0~ 

ex: 

0.0 

DESCRIPTION 
NAME (USGS): color, moist, % by wt., plast. density, structure, 

cementation, react. w/HCI, geo. inter. 

CLAY (CL) [TILL]: dark greenish gray (10GY 4/1), 
moist, -90% medium to high plastic fines -10% 
sand/gravel, firm 

.cf.~r-

_~1 
~-.0· 

.'ts.,"t), 
-•~:-.:o· .. 

-!.! .... 
:o.:o..· 
.;a· . .:a·-

-~-!:-
:~:rs. 
.:.:r.:a·-

-f.! .. 
c.::. 
.o·-.e:r-

-!.f-_:· 
6.'6. 
~~ 

- !.~--

!-~-~ 
-H~ 

:<>o<>·~ 
- ~~~ 

b.'b."i
.(1'-.o.'-

.G.G 
o..c:.:· 

,;,:; . .;a·.· 
:c.:D-: 
.4·-.t.l
:b:t.: 
.c:.·-.:cl-. 
.l>."b:· 
.o·-.o·
r:.:b.:· 
~t 
.:o·-.a· 

~·~·· .a-.o· 
b.:i>:' 
~-t:-
.(1-.ia'· 

!.!.·-· 
~-!::: 
.:a·-4~ 
·c.:i>. 
.:(l:-.:o· 
o..o.:· 
4·.0·" 

1-------------------------------l -!-~:-
POORLY GRADED SAND (SP): olive gray (SY 4/2), 
wet, -100% medium sand, trace fines 

~-~·:· 
.o·-.o· ·o_·o_ 
4:-.o· . 
·t._"j) 
.l\."·4"" 
b.b .• 
;a . .;o_·· 
·o:t>·· 
.o:-4 · 

Same as above 

~ Geomatrix Consultants 

o.:o.. 
.o·-.o:-

-!.f-:-
·o.:o.. 
.;a· .. (,;.· 

-f..!:-
·o.:o.:· 
.4'.4' 

-!.!.· 
~}~ 

-~.~~ :il-:6:' 
.:o· . .;o,·. 

-t-t:: 
..o·-.o·-

-~--~:-
6.'6. .:a· . .;o,·.· 
o.:o.· 

-tt·-· 
.t!·~ 

-t!·~ 
.o.·-.o·
c.:c.· - ~--~---
6.6 
4"-.io.'·' ... 

-t1 
..o"-.cl
i:i.:C. 

-.t:~"--":;1 .. 
.iO"-.ll."· 
.i::-.i:i. 

-4·'<1··. 
.1!>.6 . 
.o·.:t,·.· 
.6:0:' 

-:0·-~·-.· •• ..e··..o· 
6.6 

-4--4·· . ... 
:t,·-..o·
.-o.-o.-

-t~---

~-i;~-.. ~ 
1:>.1::>. 

ttj 
.iO·.t::l·" :c.:o.·· 
.i0-.:0· 
t:.:o.· 
..0-..0--

~~; 
.iQ" • .()_". 
·e.:o.·· 
.;o . .;o-.· 
:c..-c.:· 
.()_ . ..().' 

~t) 
.(l·.:tl'· 

~-1·:: 
~·~ 

~-t-;· 
.iQ".:t,"." 

~·~·; 
4-.t::l" 

I Project No. 7168 

WELL CONSTRUCTION 

DETAILS AND/OR 

DRILLING REMARKS 
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I 

PROJECT: Morton Reading Fl 

Log of Well No. UAW01-80 (cont'd) 

SAMPLES 
Ol I~ Q) 1--

n_Q) Q.. 
w~ Eo 
0~ mZ 

(/) 

-

66-

-

-

-

68-

-

-

-

70-

-

-

-

72-

-

-
-

74-

-

-

-

76-

-

-

-

78-

-

-

-

80-

-

-

-

82 

Q)-. ~£ a. ~0 >"0 
E 0 0 0~ 
(1) rou. 0::: (/) 

0.0 

0.0 

DESCRIPTION 
NAME (USGS): color, moist, %by wt., plast. density, structure, 

cementation, react. w/HCI, geo. inter. 

POORLY GRADED SAND (SP): continued f:= 
f:= - .. f:= 
f:= 

- ~ 
f:= 
~ - f:= 

67' black discoloration, no odor f:= 
~--------------------------------------------~ - f:= 

CLAY (CL): greenish gray (5Y 5/1), moist, -100% .. r:= 
medium plastic fines, many fine black laminations, - ~ 
soft to firm _ . ~ 

~ 
~--------------------------------------------~ - f:= 

f:= 
f:= 

POORLY GRADED SAND (SP): olive gray (5 Y 1/2), 
wet, -100% medium sand, trace fines 

70'- 71' clay lens, 70'- 70.5' black material, no odor 

- r- . 
f:= == - == 
== -< == == == -·· == 
==. 

WELL CONSTRUCTION 

DETAILS AND/OR 

DRILLING REMARKS 

- ~ .-r- #6 Global filter pack 

71.5' - 72' black discoloration 

r-
.. ~ sand -: .r-
.:~ 
. ·r- . . t:::= 
·~ 

- ·. f:= 
f:= 
f:= 

- f:= 
~ 
f:= 

- ~ 
f:= 

- · 1--<f-=-it+---'+--- 4" Diameter stainless 
f:= 
f:= - f:= 
f:= 74.5'- 75' silt lens 

steel wraparound screen 

with 0.020" slots 
- f:= 

f:= 
f:= - f:= 
!= 

- != 
== == _. == 
== -. ==· . == == -. == 
== ~--------------------------------------------~ -·: f:= 

SILT (ML): != 

77.5'- 78' black discoloration 

f:= - .· f:= 
f:= 

~---------------------- -.·· r-
CLAY (CL): dark greenish gray (5GY 4/1), moist, 
-100% medium plastic fines, trace fine sand, soft 

e+--'--1-- 5.25" End cap - ·.~ 

-

WELL3 
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PROJECT: Morton Reading Fl 

Log of Well No. UAW01-80 (cont'd) 

SAMPLES C) :r: ....... Q) 1---a.. a> Q.. 
w2 Eo 
0~ roZ 

(/) 

-

-

-

84-

-

-

-

86-

-

-

-

88-

-

-

-

90-

-

-

-

92-

-

-

-

94-

-

-

-

96-

-

-

-

98-

-

Q) !.._ ;2.!: c. {/).,... >"0 3:: 0 E 0 0 o:B 
ro COLL n:: (/) 

DESCRIPTION 
NAME (USCS): color, moist, % by wt., plast. density, structure, 

cementation, react. w/HCI, geo. inter. 

WELL CONSTRUCTION 

DETAILS AND/OR 

DRILLING REMARKS 

~~~---- 8" ""''''' 

-~ - "'"''"'" '"•' 

CLAY (CL): continued 

-

-

-

-

% 
- ~ 
- ~ 
- ~/14-- 4" Borehole 

% 
- ~ POORLY GRADED SAND (SP): dark greenish gray // 

(1 OY 4/1 ), wet, -100% medium sand, trace fine - ~ 
grn~ ~ ,_~~~~~~~~----~~-----------,- LL 
Total Depth: 89 feet below ground surface 

-
-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

WELL3 
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I 

PROJECT: Morton Keaamg 1-1 Log of Well No. UAW02-20 

BORING LOCATION: 8' S. of STR07 
GROUND SURFACE ELEVATION AND DATUM: 

551.99 (Grnd.), (TOC) 551.58 ft. (MSL) 

DRILLING CONTRACTOR: Bowser Marner 
DATE STARTED: DATE FINISHED: 

3/21/01 3/21/01 

IRILLING METHOD: Rotasonic 
TOTAL DEPTH (ft.): SCREEN INTERVAL (ft.): 

19.0 8-18 
CASING: DEPTH TO WATER ATD: 

NA 4" Diameter PVC 
DRILLING EQUIPMENT: 8" Diameter outer/4" Diameter inner casing 

SAMPLING METHOD: 

HAMMER WEIGHT: 

SAMPLES 
I~ Q) Q) --f--
o_CI> Q.. c. <ll-

3: 0 w~ Eo E 0 0 0.._. roZ (\) iDU. 
(/) (/) 

-

-

-

2-

-

-

-

4-

-

- 1-

-

6-

-

-

-

8-

-

- t-

-

10-

-

-

-

12-

-

-

-

14 

1 0' Sample Barrel 
LOGGED BY: 

E. Mansell 

NA I DROP: NA 
RESPONSIBLE PROFESSIONAL: 

M. Hemin~ way 
I REG. NO. 

I NA 
C) 

::2 .!: 
>"0 
olt'l 

0:: 

DESCRIPTION 
NAME (USCS): color, moist, % by wt., plast. density, structure, 

cementation, react. w/HCI, geo. inter. 

WELL CONSTRUCTION 

DETAILS AND/OR 

Surface Elevation: 551.99 (Grnd.}, (TOC) 551.58 ft. MSL) DRILLING REMARKS 

Asphalt [FILL] _ i.l-~~;_ ~2~·11s~:~:\raffic cover set 

• • J> o. m concrete 
f--------------:--:-----:-----:-:--:----::::::-:------1 - t:t ~-~·. 

CLAY (CL) [FILL]: dark brown to black, -95% H 1t 
medium plastic fines. -5% sand. trace gravel. iron - H n 

-H · ~~!-- CemenVbentonite grout 
~r~~l .. .o-4· 

laminations 

.6.6. "is.:is.: 

- ~::.;6.::::.;: !:!.:.· 
... ·c.:i>: 
U ~.~:"k·~·~. -- 4" Diameter 

tJ "" flush-threaded Sch. 40 -n ~! 
-~ ~ 

PVC casing with 0-rings 

-~ ~ 
· - -~ ~ 1-- Bentonite chips 

r--GRAVEL WITHCLAY (GP-GC):fan mottlin9, gravel~- ~ V/ 
moist to wet, -80% gravel, 1" to 2" -20% medium -~ ~. 
plastic fines, trace medium sand -~ ~ 

~-P-O_O_R_L_Y_G_R_A_D_E_D_S=-A-N-D~w-:-it:-h-:G::-:R-::-A:-:V-::E=L:--:-:(S:-:P=)-: -:-da-r-:-k-----"1 :R ~ ~ Coot~r;~, 
grayish brown (7.5Y 4/2), wet, -90% medium sand, 
-10% fine gravel, silt lens 7.5- 8' 

f= r== 
-f= r== 

f= 
t= 
f= 

-I= 1--r= - I= 
~ 
I= - ·~ 

== --.·. ·== -;:::::: 
- ~ 

. f--
. ·f:7 

- . .- 1--*--f---'+--- 4" Diameter 
··~·. 

1= continuous-wrap 
- : 1--1= stainless steel screen 

f--
- .- ·1:= with 0.020" slots 
~ 
l= -J== 
F= 1--

WELL3 
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----------------------------------------,----------------------------------------------~ 

PROJECT: Morton Reading Fl 

I~ 
I--
n_Q) 

w2 
0~ 

-

-

-

16-

-

-

-

18-

-

-

-

20-

-

-

-

22-

-

-

-

24-

-

-

-

26-

-

-

-

28-

-

-

-

30-
-

SAMPLES 
Ol 

Q) Q) -- ~ .!: 
Q.. a. !/)- >-o Eo E s: 0 0~ 0 0 mZ Cll iDlL 0:: (/) (/) 

0.5 

f-

Log of Well No. UAW02-20 (cont'd) 

DESCRIPTION 
NAME (USGS): color, moist,% by wt., plast. density, structure, 

cementation, react. w/HCI, geo. inter. 

POORLY GRADED SAND with GRAVEL (SP): 
continued 

15 - 17' black staining 

= ;::::= - . f= 
f= - :·.·f== ·. f= 
f:= - f= 
f= 

- f= 
f:= r--

WELL CONSTRUCTION 

DETAILS AND/OR 

DRILLING REMARKS 

- ~ ·. e-1-- #6 Global filter pack 

'-------------------------------------------~ f= sand r- -.·. f= 
LEAN SANDY CLAY (CL): [TILL]: dark greenish gray 
(10Y 4/1), moist, -90% high plastic fines, -10% 
medium sand, trace fine gravel 

r-------------------------------------------~ 
Total Depth: 19 feet below ground surface 

f= -:. r-
e+~l--- 5.25" End cap 

-~- Be"to"tte ohlp> 

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

WELL3 
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I 
I 

PROJECT: Morton Keaamg t-1 I Log of Well No. UAW02-40 

BORING LOCATION: 16' South of STR07 
GROUND SURFACE ELEVATION AND DATUM: 
551.91 (Grnd.) TOC 551.58 ft. (MSL) 

DRILLING CONTRACTOR: Bowser Marner 
DATE STARTED: DATE FINISHED: 
3/21/01 3/22/01 

')RILLING METHOD: Rotasonic TOTAL DEPTH (ft.): SCREEN INTERVAL (ft.): 
47.0 31.5- 46.5 
DEPTH TO WATER ATD: CASING: 
NA 4" Diameter PVC DRILLING EQUIPMENT: 8" Diameter outer/4" Diameter inner casing 

SAMPLING METHOD: 

HAMMER WEIGHT: 

SAMPLES 
I~ Q) Q)._ 1--
o_Q) Q.. a. Cl)-

w-2 Eo E :::: 0 
0 0 

0~ ruZ C'U ceLL en en 

-

-

-

2~ 
I 

-

-

-

4-

-

-

-

6 

-

-

-

8-

-

- 1-

-

10-

-

-

-

12-

-

-

-

14 

1 0' Sample Barrel 
LOGGED BY: 

E. Mansell 

NA NA I DROP: 
RESPONSIBLE PROFESSIONAL: 
M. Heminc wav 

REG. NO. 

NA 
Ol 

:?!: >"0 
0~ 

0::: 

DESCRIPTION 
NAME (USGS): color, moist, % by wt., pia st. density, structure, 

cementation, react. w/HCI, geo. inter. 

WELL CONSTRUCTION 

Surface Elevation: 551.91 (Grnd.) TOG 551.58 ft. (fV~L) 

DETAILS AND/OR 

DRILLING REMARKS 

~t·[ t-····· Well Vault 
- !_·. ·_,_.-~ .•.. ~---· 12" Steel traffic cover set t. ' t.,:l in concrete 

~--C-LA--Y-(_C_L_)_[_F_IL_L_]_: _d_a_r_k_b_r_o_w_n_, ---9-5-%:--m_e_d-::i_u_m-------1 - n ~1 
Asphalt 

- 4·:4·.· 9--~--1 plasticity fines, -5% sand, trace gravel, iron H H~ 

lamination - ~! ~t 
4·4· .ll-4··_. 
l:i..i:.:· 6 c.. 

- .1:1-~---- 4'·4··_. 

H, ~-~-· 
'~>.i.:; ·&>:c.: 

- ~--9- t~·:. 

~.:·--4_:• •. _-:: :ci-4 
... :&>:6. - tt--- ~-~- .. 
~-~- .. - t!. 

- tt'- t.~ 
.o·-4- ~--4--
6.6" C..is.' 

-~·!< 1·t; 
4"-:o·- :0.'·4·.·. 
·c..c. 6.6. 

-t~·- tt:· 
~-~-- t!·_:. 

- t~f !'t~ 
.tl-.4 .(1-.4::1'-

~-;..:-. !~-~----------------------- ~-!·. !:!: 
GRAVEL WITH CLAY (GP-GC): tan mottling, moist, •i> ~} 

-80% gravel, 1" to 2", -20% medium plastic fines, -g~ H~ 

f---'tr~a~c~e=-=m~e:::d::;iu;:m~s::;;a;;n;d;..-,"'""'"7;-;~-;;-;--;:::~~;;=;--;;""'-;-:---:;-:::;:---l - H e-+~~.r~-····*"· -- 4" Diameter Sch. 40 
POORLY GRADED SAND with GRAVEL (SP): dark ~t~ ~t: flush-threaded PVC 
grayish brown (7 .SY 4/2), wet, -90°/o medium sand, - !.!.: !.!.·· 

:C.."i:.: ·c.:c.. 
-10% fine gravel. silt lens 7.5'-8' -~I H 

-~i~ nj 

casing with 0-rings 

.4f..(f· ;o.·.;o.·. 
·o:c. o.:c. . 
. 4:1·.4:!.··· 4·4··· 

- :o.."i::.: c.::s.· 
.()." . .()." .()." . .()."." 
tu:. C.:iJ.·· 

.()." . .().". .().·.:~:1-. 

- :o.:c..· o.::s:· 
.()." . .().". 4"·4"· 

-~-~-~:- !.!. 
4·4· !·t· 

:~ ~;-- Ce"'"'"•' 
- .'t>-_ .. 1>_.'_ 0../S 

..::1·4· 4·4· 
!.!.-· t.;.:.· 

--e_:e_.-· .C..b-1 

B ~l~ - !.!: 
"6.'6 .. 
.4:!."·4"· 

-!-~-~ 
4"-..0"· 

- :.ll>::.c. 
4·4·· 
6.'i:. 
o"'·C<~··~ 

WELL3 
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PROJECT: Morton Reading Fl 

Log of Well No. UAW02-40 (cont'd) 

SAMPLES 

~-51 
I I~ Q) Q) f--

a_Q) c... D.. 
w.2? Eo E o--- ctlz ctl 

(/) (/) 

-

-

-

16-

-

-

-

18-

-

-

-

20-

-

-

-

22-

-

-

-

24-

-

-

-

26-

-

-

-

28-

-

-

-

30-

-

.... 
Ill- >" ~ 0 0~ 0 0 
COLL 0::: 

DESCRIPTION 
NAME (USCS): color, moist, % by wt., plast. density, structure, 

cementation, react. w/HCI, gee. inter. 

POORLY GRADED SAND with GRAVEL (SP): 
continued 

16' - 18' black material 

..o·-4·· 

#-#-~ 
-!~· 

.t:>."o.. 

-ii~ 
.o·-.o·-

-!.f .... 
·r:.:c.·· 
,a· . .;e.· 

-!~ 
~.6 
-•~r.o·-. 

-!.!.-: 
'is:£\•' 
.o·-.o·· 

- ~~-~ 
b.t:>."i 

.o·-.o· 
f..------------------------------1 - !.!. 

LEAN SANDY CLAY (CL) [TILL]: dark greenish gray 
(10Y 4/1), moist, -90% medium plastic fines, -10% 
medium sand, trace fine gravel, hard 

20' 4" cobbles, fossiliferous 

.6.0. 
~---9--. 

-!.!:· 
.i:>:O,:' 
.:a·-.:a·.· 

-!.f.· 
6."6 

.. (:\"-4" 

-!.! ... · 
:is.:is.:' 
,(f-.4:1."· 

-!.!-_:_ 
:C-.6.' 
.4'-.:a·-· 

-H. 

-~t 
4'·4·-· 

-!·t-~ 
;a·. ;a·. 
~-~ 

- .t.t".-·-
:o·--·~·-. 

-_1·1-~ 
.(f.(f 
:is.:c.: 

-rt 
~-..c:.

'6."6' 

-~--~--. 
6.6 
.:a·-.c.·
'6.'6 ,. 

-~·-;e 
6.6. 

.;o·.;c,. 
6.0 

-.ll--.4 
6.6 

.:a·- .:a·-· 
~-" 

-~--~----

1-i-~ 
-tt.'-

.. (f4'· 

.i>.C. 

-tt. 
4'-4'· .is.:o.:· 

f-------------------------------1-tJ 
WELL GRADED SAND (SW): dark greenish gray tJ 
(10Y 4/1), wet, -95% gravel, -5% sand -~r 

-~ 
-~ 
-~ 
-~ 
-~ 
-~ 

29' - 29.8' clay lens 

-

J:~-~ .· 
C..C. • .o . .;o·.· 
i::.:b. 
,o . .;a.· 

~!· 
6-.b g 
4-.o-.· 
:r..:c. .· 
,(f-4'
:is:is.. 
4'-.i:l'· 
.'6."6 
4:); • .;c,·.· 

~-~ ... 
~~; 

II 
:0-.0-' 
:c.:i>.' 

tt1 
.o·-. .cl-

1-~--
,:o·.,o·.· 
:is:b:' .o·-.o·.· 
:C.:i:f.·' 
:o· . .;o·.· 
:C.:fj,:· 
;o.,(f . 
~:is: 
4'-4'· 
'b."b:· 
4:1-4. 
b,b, 
.<:1'-.0' 
·c.:i>:· 
~--4 ·_ 
6_6, 
.a·-4 

i·i-; 
J:r.o·-· 
:b:i>:' 
.0-.(f' 

WELL CONSTRUCTION 

DETAILS AND/OR 

DRILLING REMARKS 

!fro--- 8" Borehole 
~-i-'· 
;c.·.;o,·.· 
:i>:i~. 
:.;,.·-.c:r 
.'t:>.'i:>. 

~J 
.i:::l'-.0' 

~-i-~ 

~f 
6.6 . 
.o·- .. 0::1' 
:i!.:b: 
4'·4·' 
:is:is. 
.0'-~.\"
:i>:i>: 
!·t~ 
.o·-.o·-· ·o:t.:· 
,(f.O'-' 

~-i::: 
.Co-.4·-. 
·c.:b.' 
.o-.o-. 

~ 
~ v•~-- Bentonite chips 

~ 
~ 
~ ~ 

WELL3 
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PROJECT: Morton Kead~ng Fl I 

Log of Well No. UAW02-40 (cont'd) 

SAMPLES C) 

~c Q) Q)J .. :2 -~ DESCRIPTION WELL CONSTRUCTION 
o_Q) Q.. ~,~a >"'0 NAME (USGS): color, moist, % by wt., plast. density, structure, DETAILS AND/OR w2 Eo 0~ 0~ roZ 0 0 cementation, react. w/HCI, geo. inter. 

DRILLING REMARKS 
ro ,_ u.. 0::: (/) CJ)CO 

WELL GRADED SAND (SW): continued v ~ :---- Centralizer 
- -~ f= v 

I== 32- -. f= 
I== 

- - ... f= 
I== 
f= - - f= 
f= 

- - f= 
I== 
f= 

34- - ... I== 
f= 

- - I== 
f= 
I== - - ·. f= 
I== = - - = 4" clay lens = 36- -. = 4" clay lens = = - -: = = - - .· i= 
I== 

- - f= 
f= 
f= 

38- - ... f= 
f= 

- - .. f= 
f= 
f= 

- - I== 
Same as above f= 

- - I== 
f= 
f= 

40- - r-=- 4" Diameter 
~ 

- -: f= continuous-wrap 
f= 
f= stainless steel screen 

- - .· I== with 0.020" slots I== 
- - f= 

I== 
I== 

42- - I== !:::= 

= - - == = - - = ~ - #6 Global filter pack == = sand - - ·. : = = 44- -. !:::= 

IX 
= 

- - .... = != 
I== - f.- - .· f= 
f= 

- - I== 
f= CLAY (CL): greenish gray (10Y 5/1), moist, -100% f= 

46- high plastic fines, trace fine sands, weak bedding, - ... f= 
f= 

- few black laminations, soft, no odor - :. ' f= : . 
5.25" End cap 

-
Total Depth: 47 feet below ground surface 

- - -

48 
I 

WELL3 
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PROJECT: Morton Reading Fl 

BORING LOCATION: -70 ft. Northwest of Circle 

DRILLING CONTRACTOR: Bowser Marner 

DRILLING METHOD: Rotasonic 

DRILLING EQUIPMENT: 8" Diameter outer/4" Diameter inner casing 

SAMPLING METHOD: 1 0' Sample Barrel 

HAMMER WEIGHT: NA I DROP: NA 

SAMPLES C) DESCRIPTION 

Log of Well No. UAW03-20 
GROUND SURFACE ELEVATION AND DATUM: 

552.20 (Grnd.) TOC 551.96 ft. (MSL) 
DATE STARTED: DATE FINISHED: 

3/23/01 3/23/01 
TOTAL DEPTH {ft.): SCREEN INTERVAL {ft.): 

19.0 9-19 
DEPTH TO WATER ATD: CASING: 

NA 4" Diameter PVC 
LOGGED BY: 

E. Mansell 
RESPONSIBLE PROFESSIONAL: I REG. NO. 
M. Hemin! wav I NA 

I..-.. Q) Q) I.._ 1--
a_Q) a.. a.~a w~ Eo E 0 o 

:2.5 
>"0 
0~ 

NAME {USGS): color, moist, % by wt., pia st. ?ensity, structure, 
cementation, react. w/HCI, geo. mter. 

WELL CONSTRUCTION 

DETAILS AND/OR 
o--- roZ Cll-U.. a::: CJ) CJ)Ill 

-

-

2-

-

-

-

4-

-

-

6-

-

-

-

8-

IX -

- h 

-

10-

-

-

-

12-

-

-

-

Surface Elevation: 552.20 {Grnd.) TOC 551.96 ft. {MSL) DRILLING REMARKS 

Asphalt 

SANDY CLAY (SC) 

Iron colored mottling 

SAND (SP): wet 

casing with 0-rings 

Bentonite chips 

j rJ- Coot,IOet 

_[\ V·. 

- . l== 
~ . 1--- -.. ~ 
·= 

-:·.·= ·. = 
- ·· ·-r::;~H-'----4-- 4" Diameter 

-~ 
- . -~ 

f.-
-~ 

- . ·\:::= 

continuous-wrap 

stainless steel screen 

with 0.020" slots 
~ - .·. ·.:== e.:,f-- #6 Global filter pack 
-~ 
· ~ · sand 

-·. ~ 
·I--
·~ - :~ 

"!:= .f-- . ·. J=. 
·r
"i= 14j__j_LL__j __ l_ ____________________ ~~~L=L-l-_______ ~WME~LL~3~ 
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PROJECT: Morton Reading Fl 

Log of Well No. UAW03-20 (cont'd) 

SAMPLES 
Ol ::r: ...... Q) 1--o_Q) Q.. 

w~ Eo 
0~ mZ 

(/) 

-

-

-

16-

-
-

-

18-

-

-

20-

-

-

22-

-

-

-

24-

-

-

-

26-

-

-

-

28-

-

-

-

30-

-

Q).l- ~-~ 
~~0 >" 

0 0 olll m-u. 0::: r:.n,ro 

DESCRIPTION 
NAME (USGS): color, moist, % by wt., plast. density, structure, 

cementation, react. w/HCI, geo. inter. 

SAND (SP): with gravel 

15.5' - 17' black staining 

== :== - .. f= 
f= 

-.·.·f= ·. f= 
t-

- .· t::::: .!-
f= - ... f= 

. ·f= 
1--

WELL CONSTRUCTION 

DETAILS AND/OR 

DRILLING REMARKS 

- f= 
f= .. f= 

!-----------------------~ - .· · -t= I-- 8" Borehole 
f-

LEAN CLAY (CL) [TILL] 

f--l-
Total Depth: 19 feet below ground surface 

~ Geomatrix Consultants 

.t= - . r= 
f= 

-:.:~ 
t== __ 1- .. 

~+-- 5.25" End cap 

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

I Project No. 7168 ·1 Page 2 of 2 
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PROJECT: Morton Reading Fl Log of Well No. UAW04-20 

BORING LOCATION: 150' Southwest of Fuel Tank 
GROUND SURFACE ELEVATION AND DATUM: 
552.44 (Grnd.) TOC 552.19 ft. (MSL) 

DRILLING CONTRACTOR: Bowser Marner 
DATE STARTED: DATE FINISHED: 

3/23/01 3/23/01 

DRILLING METHOD: Rotasonic 
TOTAL DEPTH (ft.): SCREEN INTERVAL (ft.): 

19.0 9- 19 
DEPTH TO WATER ATD: CASING: 

NA 4" Diameter PVC DRILLING EQUIPMENT: 8" Diameter outer/4" Diameter inner casing 

SAMPLING METHOD: 

HAMMER WEIGHT: 

SAMPLES 
I..._ 

Q) Q)-. 1--
Q..Q) Q.. c. rn-
w~ Eo E 3: 0 oo 0 ........ coZ co iliu. 

(/) (/) 

-

-

2-
-

-

-

4-

-

-

6-

-

-

-

8-

-

-

-

10- ~ 
~ -

-

-

12-

-

-

-

1 0' Sample Barrel 
LOGGED BY: 

E. Mansell 

NA I DROP: 
RESPONSIBLE PROFESSIONAL: 

M. Heminc wav 
I REG. NO. 

I NA NA 

C) 

2·5 >-o 
0~ 

0:: 

DESCRIPTION 
NAME (USCS): color, moist, %by wt., plast. ?ensity, structure, 

cementation, react. w/HCI, geo. mter. 

WELL CONSTRUCTION 

DETAILS AND/OR 

Surface Elevation: 552.44 (Grnd.) TOC 552.19 ft. (MSL) DRILLING REMARKS 

Asphalt n- • Well Vault -!t - ut- ~ 2" Steel traffic cover set 
-~·~• ~ ,~ m concrete 

I --------------------j -""'· "'.".·_· .. _':1_ f..- ."b .6. .C. .t> ~ 
LEAN CLAY (CL): dark brown -H ~h 

4-~-~ -if ~.f1f--- CemenUbentonite grout 
..:a·-..:a·.· 4'·.4·-
:6:6.:· .:.:b. 

-tt'· t·!·.-
.4'-..:l .(1-.,;c.· . 
."6.6. 'b."is.' 

- H" .._.,1~"-'·.:_,_~·_ .• 1---- 4" Diameter Sch. 40 
4'-.4'· l"l-
.~... ~~ flush-threaded PVC - t!·;. t>.b 
.cr..:a·.· .4:>'-..(:j · 
:is:D.:' t:>.b 

casing with 0-rings 

-tt' 1>i~ 
~-t· ~-t::. 

- tt' ~·t:· 
.4".(1' .:o·-..:a·-· 

-~ ~ 

~~ ~~ Beotoolte <hiP' 

-~ ~ 
-~ ~ 

Same as above 

Iron colored mottling 

-

- ·.. . 

-K D~-- ee,,,., .. ,. 
- ·. f--

1= 
1::::= 

Becomes darker in color 

Same as above 
- . ~ 

I== 
~----------:-.-:-=------------j - -: -~ :ec-'- #6 Global filter pack 

WELL GRADED SAND (SW): !== sand 
- .· J== 

·I== 
I= - -~ 

l= - '== 
= 11' - 11.6' Silt lens 

- · · r::;----=-a--~-:--1--- 4" Diameter = · = continuous-wrap 
-·· ,-r=: stainless steel screen 

- : .. I= with 0.020" slots 
~ 
I= .t:= 

11.8' - 13. 7' black staining 

LEAN CLAY (CL) [TILL] 1:= 
14_l_Llj__l__j__~----~~-~------------~~~f--::::~l-________ vwVEEULL~3~ 

~ Geomatrix Consultants I Project No. 7168 l Page 1 of 2 



PROJECT: Morton Keaamg t-1 

Log of Well No. UAW04-20 (cont'd) 

SAMPLES 0) I.-.. 
CD CD - ::2.5 DESCRIPTION WELL CONSTRUCTION 1--a.. CD Q.. a. Ill- >"0 NAME (USCS): color, moist, % by wt., plast. density, structure, DETAILS AND/OR w.!? Eo E 3: 0 om 0 0 cementation, react. w/HCI, geo. inter. a,_. IVZ IV iiiu. 0:: DRILLING REMARKS en en 

LEAN CLAY (CL) [TILL]: continued t== 
t:= - - t== 
t:= - - t== 
J:= 

- - .· ~ J:= 
1= 16- - J:= --- 8" Borehole ~ 

- - t== 
t:= t== - - t== 
f::= 

- - t== 
f::= t== 18- - f::= t== 

- t:= -
5.25" End cap -

Total Depth: 19 feet below ground surface 
- -

20- -
- -
- -

- -

22- -
- -
- -
- -

24- -
- -
- -
- -

26- -
- -

- -

- -
28- -

- -
- -
- -

30- -

- - -'-

I WELL3 
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PROJECT: Morton Reading Fl 

BORING LOCATION: -70ft. W.- S.W. of Bldg. 32 

DRILLING CONTRACTOR: Bowser Marner 

DRILLING METHOD: Rotasonic 

DRILLING EQUIPMENT: 8" Diameter outer/4" Diameter inner casing 

SAMPLING METHOD: 1 0' Sample Barrel 

HAMMER WEIGHT: NA I DROP: NA 

SAMPLES 0 DESCRIPTION 

Log of Well No. UAWOS-20 

I 
GROUND SURFACE ELEVATION AND DATUM: 
553.78 (Grnd.) TOC 553.47 ft. (MSL) 
DATE STARTED: DATE FINISHED: 
3/23/01 3/23/01 
TOTAL DEPTH (ft.): SCREEN INTERVAL (ft.): 

19.0 7- 17 
DEPTH TO WATER ATD: CASING: 

NA 4" Diameter PVC 
LOGGED BY: 

E. Mansell 
RESPONSIBLE PROFESSIONAL: I REG. NO. 
M. Heminc wav I NA 

:r: ....... r-
(L(].) 

(].) (].) ._ ~ .!: NAME (USCS): color, moist, % by wt., plast. ?ensity, structure, 
C.. · C.. ~ o > -c cementation, react. w/HCI, geo. mter. 

WELL CONSTRUCTION 

DETAILS AND/OR 

DRILLING REMARKS 
w.l!! 
0~ E ~ E ~ u.o 0 :IJ ~----__::::::.:.:.:.:::.:.:.:.::.::.::.::.:.=:.:.:...:.:.:.:..:.2:::.:... __ ~---:--:::-::-=--:::-::-

~ ~ iii 0:: Surface Elevation: 553.78 (Grnd.) TOC 553.47 ft. (IV SL) 

-

-

~ - 0 

2- ~ 
-

-

4-

-

-

-

6-

-

-

-

8-

IX -

-

-

10-

-

-

-

12-

-
.... 

- C! 

m 
0 
M 

"' M 

- 0 

14 

LEAN CLAY (CL) [FILL]: black (2.5Y 2.5/1) :'i1.] ~ Well Vault 

- ~ .•..•.. ~ "" •. •· .. ~ .. ·! • .... ~""·r.. 12" Steel traffic cover set 'l:i>: ~.: inconcrete 
-4·-t::~··: 4-:0·" 

!.~.- ~-~ .. 
t>.'l!l>.' :.:6: 

- H t ·:.~ CemenUbentonite grout 
..;·-:,;~-. ~--~:~ 

_U; ·~~ 4" Diameter Sch 40 '6.'6.' :c.:r:.. • 

1J g: flush-threaded PVC riser 
-tt~- 4·4'. """ H with 0-rings 
-i·i-~· ~-1 .. 

i·~g:-; ~-~·_: 
- t~>- ~-~-; 

:~ ~ 
-~ ~!-- Bentonite chips 

-~ ~ 
-~ ~ 

Dark brown 

-

L-------------:--:----:--:----:-:-:-:------ - .·. ;:::= 
POORLY GRADED SAND (SP): moist, -90% 1== 

·t= medium sand, -10% gravel - · · '.=: 
--: == . ·--- 8" Borehole == = - r= 
~ - t= ;:::= 
t= .. 1--- ·. r= ·.· == 

- _". :.S .:.:1--- #6 Global filter pack 
"1-- . 

. I== · sand - .. I== 
r= . ·J----.:1== 
"I--
I== - . 1--. ·t=. 
1--

- ·:. -~~--+---+-- 4" Diameter wraparound 

· ·.·1== stainless steel screen 
1 0.5' - 13.5' black staining 

- 1--1--t:= with 0.020" slots 
L------------------------ !== - r= LEAN CLAY (CL) [TILL]: 

~ Geomatrix Consultants 

·!== 
-:. ·t:= 

j:::: 
1--

Project No. 7168 l Page 1 of2 
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I 

PROJECT: Monon Keaamg J-1 

I..-. 
1--
Cl...Q) 
w2 
0 ........ 

-

-

-

16-

-

-

-

18-

-

-

-

20-

-

-

-

22-

-

-

-

24-

-

-

-

26-

-

-

-

28-

-

-

-

30-

-

SAMPLES 

Log of Well No. UAWOS-20 (cont'd) 

DESCRIPTION 
NAME (USGS): color, moist, %by wt., plast. density, structure, 

cementation, react. w/HCI, geo. inter. 

LEAN CLAY (CL) [TILL]: continued 

~------------------------------------~ 
Total Depth: 19 feet below ground surface 

F= 
f:= -. f:= 
f:= 

-f:= 
f:= 
f:= -. f:= 
l= 

-F= 
f:= 
F= - .. 

WELL CONSTRUCTION 

DETAILS AND/OR 

DRILLING REMARKS 

.,.'"'-:-1-- 5.25" End cap 

-~~: Bootoo;to oh;P' 

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

WELL3 
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I PROJECT: Morton Reading Fl Log of Well No. UAWOG-20 

I BORING LOCATION: -120ft. S.W. of Bldg 30, S.E. of French Drain 

' DRILLING CONTRACTOR: Bowser Marner 

DRILLING METHOD: Rotasonic 

GROUND SURFACE ELEVATION AND DATUM: 

553.51 (Grnd.) TOC 553.25 ft. (MSL) 
DATE STARTED: DATE FINISHED: 

3/26/01 3/27/01 
TOTAL DEPTH (ft.): SCREEN INTERVAL (ft.): 

19.0 9- 19 

DRILLING EQUIPMENT: 8" Diameter outer/4" Diameter inner casing 
DEPTH TO WATER ATD: CASING: 

NA 4" Diameter PVC 

SAMPLING METHOD: 

HAMMER WEIGHT: 

SAMPLES 

~c .1! ~hii
fu~ ~zo ~ ~ g 
0._.. CO C1l- LL 

(/) (/) co 

-

-
8l 

- ~ 

~ 2- 0 

-

-

-

4-

-

- f-

-

6-

-

-
-

8-

-

-

-

10 

-

-

- ~ 
~ 

12- 0 

-

-

-

1 0' Sample Barrel 
LOGGED BY: 

E. Mansell 

NA I DROP: NA 
RESPONSIBLE PROFESSIONAL: 

M. Heminc way 
I REG. NO. 

I NA 
01 DESCRIPTION WELL CONSTRUCTION 

DETAILS AND/OR 

DRILLING REMARKS 

:2 .!: NAME (USGS): color, moist, %by wt., plast. density, structure, 
> " cementation, react. w/HCI, geo. inter. 
0 ~~--------~~~~~------~~------~~~~~ 

0::: Surface Elevation: 553.51 (Grnd.) TOG 553.25 ft. (MSL) 

0.6 

0.6 

2.5 

5.0 

10.7 

4.1 

Cement "~~l . H~ Well Vault 

Gravel, base material •. ~. •.•. m concrete 
- ~ r·· H_~1_j.- ~ 2" Steel traffic cover set 

L--C-LA_Y_(_C_L_} -[F-IL_L_]_: d-a-rk-gr-e-en-i-sh-bl-a-ck_(_1_0_Y-:2-:.5::-:/-:1 }-, ----1 - ~1~ ~11 
moist, hard, -95% medium plastic fines, -5% fine - H ~-~--

6.6 tt~ 
sand - ~-~.. "'~l 

~ ~ ~~. ·. Very dark greenish brown (2.5Y 3/2} 4!>< S 
-~i ~~""'··~"'!·. · --- 4" Diameter Sch. 40 

Same as above 

..(3'-4'· 
:i::.:C.: 

- t·~·:· 
.(:,'-4'· 

-~r 
..(1·-.;o, 
::..6. 

-!-~-
,o· . .;::,:-· 
6."6 
.t~·.;o· 

·-~ 4"& .. 
. 6.6. 

-t·t·· 
.G"·.O.· 

-93 
-~ 
-~ 
-~ 
-~ 
-~ 

~-----------------------~--:---:-------1 - :. 
WELL GRADED SAND (SW): black, wet, chemical 

odor - f= 
r= 
~ - r= 
f--
1= == f= 

-·· C= 
1--
-~ - r= 

.c:;· . .a, . 

:o.:o.:· 
4'-.4:1'·' 
:6:;:._· 
4-.(f' 
·c.:;,:· 
.:0'-4 
.'i:>.t:.. 

flush-threaded PVC riser 

with 0-rings 

~ ~, ~ 

~~r----- Cement/bentonite grout 
4'·4· 
:6:6:' 
4-..t;l· 
."t>."l).. 
4-.4' ·;,:;,\ . 
4eo-.o.·-· 
:C..O-.' 
4-.0:-· 
:t.:O.: 
7; 
~ 
~ 
~ 
88 
~ 

Bentonite chips 

· :-- 8" Borehole 

I= 
-~ 

- ·: · t-.-+---+---- 4" Diameter satinless j:::::" 
_ : . ~1-- :. steel wraparound screen 

f----------------------------------------1 ~. . . with 0.020" slots 
LEAN SANDY CLAY (CL} [TILL]: _ ·. 1-- .. 

r= ··I=.· 
- .·~_.·· 

.I= 
--

--->~ :.• 14j_ __ Lll__l_ __ j_ _________________________________________ ~L-~~~-----------------vw~EULL~3~ 
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I 

PROJECT: Morton Kead1ng t-1 

Log of Well No. UAWOG-20 (cont'd) 

I..-.. 
1--
o_Q) 

w2 
0~ 

-

-

-

16-

-

-
-

18-

-, 

J 
-

-

-

22-

-

-

-

24-

-

-

-

26-

-

-

-

28-

-

-

-

30-

-

SAMPLES 
Q) Q) 1-Q.. Ci(/)-
Eo E 3:: o 
roZ !1)..Q~ 
(/) (/)OJ 

'-

C) 

z.!: >-o 
ol8 

0:: 

10.9 

1.7 

DESCRIPTION 
NAME (USGS): color, moist, %by wt., plast. density, structure, 

cementation, react. w/HCI, geo. inter. 

LEAN SANDY CLAY (CL) [TILL]: continued 

Total Depth: 19 feet below ground surface 

~ Geomatrix Consultants 

f= 
f= - f= 
f= 

- f= 
f= 

-. ~ 
f= 

- f= 

WELL CONSTRUCTION 

DETAILS AND/OR 

DRILLING REMARKS 

~--j - ~--· 

f=· -.·. I= : ..:,,.-- #6 Global filter pack 

f= .·. · sand -. I= 
f= - I= 
f= 
l= -. 
~'-:-'-!-- 5.25" End cap 

-

-

-

-

-

-

-

-

-

-

-

-

-

-
-

-

-

-

-

-

-

-

-

I Project No. 7168 I Page 2 of 2 

WELL3 



PROJECT: Morton Reading Fl Log of Well No. UAW07-20 

BORING LOCATION: N.W. Corner of Plant 
GROUND SURFACE ELEVATION AND DATUM: 

554.66 (Grnd) TOC 554.32 ft. (MSL) 

DRILLING CONTRACTOR: Bowser Marner 
DATE STARTED: DATE FINISHED: 

3/25/01 3/25/01 

DRILLING METHOD: Rotasonic 
TOTAL DEPTH (ft.): SCREEN INTERVAL (ft.): 

19.0 9-19 
DEPTH TO WATER ATD: CASING: 

NA 4" Diameter PVC DRILLING EQUIPMENT: 8" Diameter outer/4" Diameter inner casing 

SAMPLING METHOD: 

HAMMER WEIGHT: 

SAMPLES 
I~ Q) Q) ....... f--
c...Q) Q.. a. CJ)-

w~ Eo E 3: 0 
0 0 Cl ........ coZ co roLL 

C/) C/) 

-

-

-

2-

-

-

-

4-

-

- f-

-

6-

-

-

-

8-

-

- +-

-

10-

-

-

-

12-

-

-

-

14 

1 0' Sample Barrel 
LOGGED BY: 

E. Mansell 

NA I DROP: NA 
RESPONSIBLE PROFESSIONAL: 

M. Hemingwav 
REG. NO. 

NA 
C) 

:;E.!:: 
>"0 
0~ 

0::: 

DESCRIPTION 
NAME (USCS): color, moist, %by wt., plast. density, structure, 

cementation, react. w/HCI, geo. inter. 

Surface Elevation: 554.66 (Grnd) TOC 554.32 ft. 

SANDY LEAN CLAY (CL) [FILL]: 

Abundant gravel 

I WELL CONSTRUCTION 

DETAILS AND/OR 

MSL) DRILLING REMARKS 

<" - ·- Well Vault I~[ ] ll ;~ ! 4 !e-- ~2" Steel traffic cover set 
o:o .o.o. 1n concrete 

-'t-t··. tt' 

-· 

.4"-4"· 

~-1·; 
.:o·-.(!,·.· 

~~·~ Cement/bentonite grout 
:O·.C:.·_ . 
. c..rs.. 
:.o·-.c.·-

~-!-_:_ 

flush-threaded PVC riser 

with 0-rings 

Bentonite chips 

- ... ~f-- .-.:~ #6 Global filter pack 
f-- . 

- . : 1== · sand 
J= 

- I== 
I--
~ . 1---

f------------------------ - ·'I== 
·~ 

POORLY GRADED SAND (SP): 
- ·.~hit+~-- 4" Diameter stainless 

I== 1---- I== 
I== 

-. I== f:::= 
·== -··. == 
·-
~ 

-: '1---·1== .. 
.I== ~------------------------j - . 'I== 

LEAN CLAY (CL) [TILL]: I== 
.I--

steel wraparound screen 

with 0.020" slots 

WELL3 

~ Geomatrix Consultants Project No. 7168 \ Page 1 of 2 



PROJECT: Morton t-<eadmg t-1 

I.-.. 
1-a_Q) 
w2 
0~ 

-

-

-

16-

-

-

-

18-

-

-

20-

-

-

-

22-

-

-

-

24-

-

-

-

26-

-

-

-

28-

-

-

-

30-

-

SAMPLES 

Log of Well No. UAW07-20 (cont'd) 

DESCRIPTION 
NAME (USGS): color, moist, % by wt., plast. density, structure, 

cementation, react. w/HCI, gee. inter. 

LEAN CLAY (CL) [TILL]: continued 

Total Depth: 19 feet below ground surface 

.·1= 
- . f= 
.·~ 

. (--
- .· ·\= ::."1= 
-···.~ .. r--

.. · .. ·f= 
- ... ~ 

.. ·f= 
I== .. f= 

·j= 
- .· t= 

·F 
.)--

-1= 
~ . t-

-1== :t= 
- •... 1--

WELL CONSTRUCTION 

DETAILS AND/OR 

DRILLING REMARKS 

~--:-'+-- 5.25" End cap 

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

~f----------------~------------------------------------------------,--------------------,--------w-E_LL_3~ 
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PROJECT: Morton Reading Fl Log of Well No. UAWOB-20 

BORING LOCATION: -70ft. W. of Bldg. 32 
! GROUND SURFACE ELEVATION AND DATUM: 

554.55 (Grnd.) TOC 554.20 ft. (MSL) 

DRILLING CONTRACTOR: Bowser Marner 
DATE STARTED: DATE FINISHED: 

3/24/01 3/25/01 

DRILLING METHOD: Rotasonic 
TOTAL DEPTH (ft.): SCREEN INTERVAL (ft.): 
19.0 9-19 
DEPTH TO WATER ATD: CASING: 

NA 4" Diameter PVC 
DRILLING EQUIPMENT: 8" Diameter outer/4" Diameter inner casing 

1 0' Sample Barrel 
LOGGED BY: 

E. Mansell SAMPLING METHOD: 

NA I DROP: 
RESPONSIBLE PROFESSIONAL: 

M. Heminc wav 
I REG. NO. 

I NA 
NA HAMMER WEIGHT: 

SAMPLES Cl DESCRIPTION 
I~ 
1--Q.Q) 

aJ I aJ :2 c NAME (USGS): color, moist,% by wt., plast. density, structure, 
0.. 0· 0.. ~ o > ~ cementation, react. w/HCI, geo. inter. 

WELL CONSTRUCTION 

DETAILS AND/OR w~ 
0~ 

EzEi5oOOl~-------=----__:_ ___ _:_;:_ _____ ~--::-::--::l 
~ ~ iii LL 0::: Surface Elevation: 554.55 (Grnd.) TOC 554.20 ft. (MSL) DRILLING REMARKS 

-

- ,-

-

2- I-

-

1\ -

-

4-

1/\ -

-

-

6-

-

-

-

8- .._ 

IX -

- r 

-

10-

-

-

-

12-

- "' 
~ 
0 

- ~ 

-

0'-19' taken from log STR03 }[ ~- Well Vault 

~Concrete ~ - lf1~.j~!-- ~2" Steel traffic cover set 
Base, gravel ·;,.B : .. :.: 1n concrete 

SANDY CLAY (CL): greenish black (10Y 2.5/1), dry -~r ~r 
to moist, -20% fine sand, -80% low plastic fines, -~f ~~~--- CemenUbentonite grout 

hard, strong chemical odor -a ~} 
LI·..O··· 11-4." 
:C-:6. :C-.6:· 

- tt.· ~--~ .• 
"" ~; :i>:i:.: /:>.6 

- :·t' ~--~--
4·4··· 4-4··· 

-~t ~1~ 
·c.:~:t.: .C-.6 

~-----------------------j - t·~· .. ·. !"~~-
Black staining at 4 ft. tt.~- !"!":· 

L----------------------- - !·~· i·t·· 
SILTY SAND (SM): greenish black 

SANDY CLAY (CL): black, wet, -30% fine to medium 
sand, -70% low plastic fines 

.c, . .,o·.· ~;-.o·-

~~~ ! .. ::.I .. ::."\.· 
-t·!· .. ·. ~-~ 

-~ ~ 
-~ ~ 
-~ ~ 
-~ ~ 
-. 

- .1--.1= 

4" Diameter Sch. 40 

flush-threaded PVC riser 

with 0-rings 

[:::= 
- . 1= I-- 8" Borehole 

J== 
L-------------------:------j- i== 

10.5' -19.5' black staining, strong chemical odor E 
-· l= 

J== 
L-----------------:--~~~---1 - ~ 

POORLY GRADED SAND with GRAVEL (SP-SM): ··~ 
black, moist, -90% coarse sand, -10% low plastic - ·~ 

t= fines, chemical odor · 1= 
- [:::= 

·~ - J== 
f--
.·~ ' -----------------------1 - ~-++c-+-- 4" Diameter stainless r- ·f= 
~ - I--

steel wraparound screen 

with 0.020" slots LEAN SANDY CLAY (CL) [TILL]: olive (5Y 5/4) -80% ··~ 
14_L __ Llj_ __ l_ __ _L ____________________________________________ ~L-~·~~L-L-________________ VWVEE~LL~3-
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I 

-
PROJECT: Morton Reading Fl 

Log of Well No. UAWOS-20 (cont'd) 

SAMPLES 
Cl I~ Q) Q) f--a... a> a.. a. 

w.g! Eo E 0 ...... mZ Cll 
(/) (/) 

-

-

-

16-

-

-

-

18-

-

- 1-'-

-

20-

-

-

-

22-

-

-

-

24-

-

~ 
-

26-

-

-

-

28-

-

-

-

30-

-

:::l:.E 
~0 >" 
0 0 0~ roLL 0::: 

DESCRIPTION 
NAME (USGS): color, moist, %by wt., plast. density, structure, 

cementation, react. w/HCI, geo. inter. 

medium to high plastic fines, -20% medium sand and 
fine gravel, hard, some black staining 

Same as above 

Total Depth: 19 feet below ground surface 

~ Geomatrix Consultants 

WELL CONSTRUCTION 

DETAILS AND/OR 

DRILLING REMARKS 

f= r--
- f= 

I== 
I= 

--• f:= 
f= - I== 
f= 
I== - I== 
f= - I== 
f= I== .. 

- 1:::::= . ..::t-- #6 Global filter pack F. 
_. ~ sand 

I== 
- I== 

I== 
I== 

-·· e+-'t-- 5.25" End cap 

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-
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PROJECT: Morton Reading Fl Log of Well No. UAW09-20 

BORING LOCATION: S. of Parking Lot 
' GROUND SURFACE ELEVATION AND DATUM: 
563.64 (Grnd) TOC 565.91 ft. (MSL) 

DRILLING CONTRACTOR: Bowser Marner 
DATE STARTED: DATE FINISHED: 

3/27/01 3/27/01 

DRILLING METHOD: Rotasonic 
TOTAL DEPTH (ft.): SCREEN INTERVAL (ft.): 

24.0 9-24 
DEPTH TO WATER ATD: CASING: 

12' 4" Diameter PVC DRILLING EQUIPMENT: 8" Diameter outer/4" Diameter inner casing 

LOGGED BY: 

E. Mansell SAMPLING METHOD: 1 0' Sample Barrel 

HAMMER WEIGHT: NA I DROP: NA RESPONSIBLE PROFESSIONAL: 

M. Hemin< wav 
REG. NO. 

NA 
I,..... 
f-
a..<ll 
w~ 0._, 

-

-

SAMPLES e> DESCRIPTION 
<ll m - :2: .5 NAME (USCS): color, moist, % by wt., plast. density, structure, ~ 
C. 0· C. ~ o > ""2 cementation, react. w/HCI, geo. inter. 
EzE~~OQ)~ ____ __:_:_:__:____:_~ ___ _:_.:__ ___ -::--::-~-:-:-~ 
~ ~ co 0:: Surface Elevation: 563.64 (Grnd) TOC 565.91 ft. M ) 

.a-.o- .4--~·-

Grass ~-~-" !.!:-
L------------------------1 - ~-~ !.!.-

CLAYEY SAND (SC) [FILL]: dark yellowish brown -~t ~t 
(1 OYR 3/6), moist, firm, few roots !~ !.{~ 

IX 
8 

WELL CONSTRUCTION 

DETAILS AND/OR 

DRILLING REMARKS 

- 6 'o. 'i:s.:i:s. 
..;~·-~--~ ;a· . .;o·. 

;.!.-- !-~--•• - f2 
"' g 

2-

-

-

-

4-

-

- f-l-

6-

-

- L 

8-

-

IJ: -

- r-

-

10- !-

-

-

-

12-

-

-

-

- !;; ;~- Cement/bentonite grout 
1>.1>. _r...I>._ 
:t;l'·t~ tt.· 

- ;..~:: :.o·:.o·· 

!.~ ~-~:::' 
- !.!.·- ~--~ :. 

:;;.:;,._· .6.0. . 
.4'-.4'-' 4-4 -!.!.:_· o.:b: 
:b:t>.· o:o.:· 4" Diameter Sch. 40 
.;o·.,;o·. .l';-.:.;,.·_ 

- -:~:J>:· .0..0.. 

~-~ t!·~ 
·<f.C.· .;o;.:~:-· 

-!-~:- :..;~: 
:i:>:t.:• .0..0., 

PVC flush-threaded riser 

with 0-rings 

.;a· . .;a·.· .:a·-..o·.· 
i> o. ;:._·o:· 

r----------------------- -~~' "~ 

POORLY GRADED SAND (SP): light olive brown !! !! . 
(2.5Y 5/4), moist, -85% medium fine sand, -15% low H H 
plastic fines, trace gravel -H H 

Less silt than above 

[77 v; 
-~ t% 
-~ ~1-- Bentonite chips 

-~ ~ 
-~ e 
-/ K--- Centralizer 

-"~v "I--
I= - ~ 
-~ 

-. -~ 
== ·.== -··. == 

·== - == ·-F 
-· .. ~ 

f= 
~ - r- :-~ 8" Borehole 
!= ·= - == 

·== 
_: •!= 

f= 

----~ .[= 
!= 14j_ __ llj_ __ l_ __ j_ ____________________________________________ ~~~-1--==L-~----------------~W~E~LL~3~ 

~ Geomatrix Consultants Project No. 7168 I Page 1 of 2 



I 

PROJECT: Morton Keadmg t-1 

SAMPLES 
i!= z- IQ) Q) .._ 

0... Q) Ia. . a. "' -w~ E~ E ~ 8 
0 ro m;:;:;u.. 

(/) (/) ...... 

-

-

-

16-

-

- ~ 
~ •• -

18-

-

-

-

20-

-

-

-

22-

-

-

-

24-

-

-

-

26-

-

-

-

28-

-

-

-

30-

-

Log of Well No. UAW09-20 (cont'd) 

DESCRIPTION 
NAME (USCS): color, moist, % by wt., plast. density, structure, 

cementation, react. w/HCI, geo. inter. 

POORLY GRADED SAND (SP): continued 

18.5' - 18.8' clay lens, iron laminations 

t= 
I== -. 1::::::: 

··F 
I== -t= 
I== 

- t= 
I== 
t= - f= 
f= )--- ... ·1= 

·t= 
- f= 

J= 
1= -·· 1= 
f= -1= 
f= t= - F= 
t= 

-< F= t= 
- ~ 

WELL CONSTRUCTION 

DETAILS AND/OR 

DRILLING REMARKS 

F= 
- 1--<~lt-t-":--+-- 4" Diameter stainless 

F= 
21' - 21.5' gravel lens 

_ ._. ~ steel wraparound screen 

t= with 0.020" slots 
-.·. t= 

t= t= 
f...---S-A_N_D_Y-LE_A_N_C_LA_Y_(_C_L_)[_T_IL_L_]:_d_a-rk_y_e_ll_ow_i_sh------1- ~ 

brown (1 OYR 4/4), moist, -85% high plastic fines, - • ~ 
-15% sand/gravel, hard f= 

- f= 
22'- 24' dark greenish gray (10Y 4/4), less sand than 1= 
above - < l= l= 

f= -J:::= 
]--

~------------------------1 -~l!:±:::=:J-- 0.75" End Cap 
Total Depth: 24 feet below ground surface 

-

-

-

-

-

-

-

-

-

-

-

-

-

WELL3 
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PROJECT: Morton Reading Fl 
Log of Well No. UAW09-60 

BORING LOCATION: S. of Parking Lot GROUND SURFACE ELEVATION AND DATUM: 

563.64 (Grnd.) TOC 566.32 ft. (MSL) 

DRILLING CONTRACTOR: Bowser Marner DATE STARTED: DATE FINISHED: 

3/27/01 3/28/01 

DRILLING METHOD: Rotasonic TOTAL DEPTH (ft.): SCREEN INTERVAL (ft.): 
59.0 47-57 

DRILLING EQUIPMENT: 8" Diameter outer/4" Diameter inner casing DEPTH TO WATER ATD: CASING: 

NA 4" Diameter PVC 

SAMPLING METHOD: 

HAMMER WEIGHT: 

SAMPLES 
:r: ........ Q) Q) --~-o_Q) a.. a. <1)-

3 0 w.l!! Eo E 0 0 o- mZ (\) roLL 
Cf) Cf) 

- 1\ 
- r-

-

2-

-

-

-

4-

-

-

-

6 

-

-

-

8- f-'-

- IX - r-

-

10-

-

-

-

12-

-

-

-

14 

1 0' Sample Barrel 
LOGGED BY: 

E. Mansell 

NA I DROP: NA 
RESPONSIBLE PROFESSIONAL: 

M. Hemin~ way 
REG. NO. 

NA 
0) 

2 .!: 
>" o:S 

a:: 

DESCRIPTION 
NAME (USGS): color, moist, %by wt., plast. density, structure, • 

cementation, react. w/HCI, gee. inter. 

Surface Elevation: 563.64 (Grnd.) TOC 566.32 ft. (1\/ L) 

0'-24' taken from log of UA W 09-20 
Grass/topsoil 
CLAYEY SAND (SC) [FILL]: dark yellowish brown 
(1 OYR 3/6), moist, firm, few root 

b.O. 

- 1Jj 
~--~--
.6.6. 
4'-4'-' __ ,.:., 
t!"1 
;o·.;o:-

-~-!.:· 
i>:o 

.;o· . .;o,·.· 4·4·' 

- !.!.-:· ~-t-:: 
·c.:i:.:' 6,6 
4'-.:0'-' 4::h4'-' 

- !.f .... · !.!:-· 
!.!.-· ~-~·: 

- :;, :6 : ~_,.· ... ··b.·.·_. 

~·t·; ~;. 
.;a· . .o,· . ..c .c.·-~·.· 

- -e_:e_:·_;· .-c..6: 
_.... 4'·4. 
:l>:b.:· '6."6:· 

WELL CONSTRUCTION 

DETAILS AND/OR 

DRILLING REMARKS 

J:l·.O··· ~-~ :. 

-H·· ~.~-,._ 8" Borehole 
!.f·. !.!.:t 

r-~--------------------- -~.;.~: !.!·~· 
POORLY GRADED SAND (SP): light olive brown H H. 
(2.5Y 5/4), moist, -85% medium fine sand, -15% low -it n· 
plastic fines, trace gravel - H ~l 

.a· . .;o.·. .;o: . .o·. 
-~t ._..:.,...,· :.,.._,·-~- 4" Diameter Sch. 40 

H ~.-·:_·. ::;j_~· 

Same as above 

-1·~·1 ~: 
4·4"· . ~-4"· 

- i~· ~-1·::. 
..cr.:a·.· .o·-.a·· 
:i>J:,.:· o.:o.·· 

- ~--~··:. .;o.·.;o. 

i·i: ~--•;_: :·:~_-·;_·.::~_·· -n IL, 
~-~---
6.6. -u 
~--4···. 
.ts..C.. 

- ~-t< 
.4'·4·-· 
c.:c.:· 

-ti· .. ·. 
.c.· . .;o,·.· 
:6-:i:.:· 

- ~-t.~-
.C,'-4:f' 
·D.:c.·· 

-~i· 
-n 

.;o·.;o·.· 

.6.6.' 

-t!< 
.;o,· . .;a·.· 
:i:J.:il..' 

-t!·:. 
4'-.0.'-' 
:0..6 _· 

-_tt: 
.;a·.:o:-· 
.'6.'6. 

-~t 
t't~ 

-!·!·.-·_ 
:.:r..;o·.· 
·e..o 

.:o,·.;o· 
·o.:O..' 
.;o.· . .o·.· 
:i>:c.·· 
.o.· . .o..· 
:r..o.:· 
.:0, . .(!,". 
·o.:i>: 
.4"·4' . 
6:6:' 
.;o.·.,a·· 
:r.:c.:· 
.a-.c.· 
6..'6. 
.a-.0·' 
.c..c.:· 
.;o.·.,a·.· 
:i>:i>:' 
.4"·4··· 
:r.:r.:· 
.c.: . .o,·.· 
·_t.:,c.:.· .., . .., 

~-~·:· 
H~ 
,a· . .;o·.· 
:c.:c.:· 
4·4:. 
1>.6 
.4'·.0' ·r.:t:.:• 
4'·.4'· 
.c.·t:. . 
4·4' ·. 

~%< 
6-.6.'i. .o .. o:. 

~{ 
:~:J:.:. 

flush-threaded PVC riser 

with 0-rings 

WELL3 

~ Geomatrix Consultants Project No. 7168 j Page 1 of 4 



I 

PROJECT: Morton Reading Fl 

Log of Well No. UAW09-60 (cont'd) 

SAMPLES 0) I......, 
Q) I--o...a> c_. 

w~ Eo 
o'-" mZ 

(/) 

-

-

-

16-

-

-

-

18-

-

-

-

20-

-

-

-

22-

-

-

-

24-

-

-

-

26-

-

-

-

28-

-

-

-

30-

-

Q)-
0.. [/)-
E :0: 0 

0 0 
(\) cou. 

(/) 

f--

~s 
>'0 
0~ 

0:: 

DESCRIPTION 
NAME (USGS): color, moist, % by wt., plast. density, structure, 

cementation, react. w/HCI, geo. inter. 

POORLY GRADED SAND (SP): continued 
..cl·.O· 
·t.:c.:· 
.(f . .(l'." 

-~-!_:_· 
t.:c.:· 
;a·.,;:f .. 

-!.!.·-
:6:;,._· 
.( .... (,. .. 

-~-t-~ .. 
-~l'-4'-. -u 

-4~~ 
ts..ts. . 
• (l-4"-

-!-~ .... 
_·:.:o:· 
.;c,· . .;o,·.· 

-!_;_.: 
:t.:b." 
.i:f.:o:-· 

-~-!-~-
1-t~ 
.;c.· .:a· 
6.6 
-(1·.4·· 

~~~) 
~-i·;. 
.t:~· . .;c,·.· 
:t.:i>: 
.i:!,'..:O."·" 

.(1·4· 
:o.:p._:_ 
.0·4· 

~r 
.(1'-4'·4 

w 
.:a·- .a 
o.:o.. 
;a·. _:a· 

~-t-; .. 
;a . .;o·. 
:6:6: 
.Cl-4'· 
.i.s.:i.s. . 
.:c:.·-.(1"
:i>:t>.' 
.i:l'-.4'-' 
:i;.:i:i.:' 
.:a·-:c.·
:i:.:a: 
.Q . .:o:. 
i:.:t>.' 
;c;._:a·. 

~-1-;: 
.;a·.;a·· 
6.b. 
4-4 
6.6.' 
4-.c;.· 
_c._:_o.: 
4·4 
6.'0. 

..o·-.c. 

~!. 
.6.'6.' 

WELL CONSTRUCTION 

DETAILS AND/OR 

DRILLING REMARKS 

f.-------------------------------- - !.!-:- t·~t;-
.;o· . .;a·.· 
.'6.'6.'' 
4'-,(:1'·' 
:O.:i:.. 
.t:l-4'·' 
:6_'6.' 
4-4·-· 
.b.O..· 
.:cl-4 · 
:O:o..· 
.4-. .Cl"
:i>:i:.:· 
;~1-4'·' 
.6:6;' 

LEAN SANDY CLAY (CL) [TILL]: dark yellowish 
brown (10YR 4/4), .moist, -85% high plastic fines, 
-15% sandy gravel, hard 
21.5': dark greenish gray (10Y 4/4) 

2"- 3" fossiliferous cobbles at 25' 

Same as above 

~ Geomatrix Consultants 

·t.:i>:" 
:C:.'-.i:l. 
r:..c..· 
.o·.t." 
t:.<6 .;o·.;o,-.· 

-!.!-:-
:t.:c.·· 
4'-:0." 
~"' 

-t~·-
.o·.;c. 
0..6. 

-tt 
..a·. ;a· 
":>.6 

- t!·~ 
.;c.·. ;a·. 

-~i' 
- ~··~·· ... 

.icf.CI· 
"is-.'6 

- 4·4·'. 
:t:.:o.: 
.;c,· . .;o·. 
:6:0.: 

:ifi 
-~ 

.o·-.o· 

.'0..6. 
--9--·f!'. 

~ ... .... 
-i·!-~ 

.o:-.<f 
:i>:il.:" -n 
.io."-.0.";,._;,._· 

-t~<-
.;c,·.;a·.· 
.i> .b .. 

]i· 
.;c,· . .;o·.· 
:c.:c.·· 

-n 
;a· .• ;o;. 

-~t 
.6.0.. 

-tt 
"':<>< 
6.6. 

.a· . .;o,·.· 

.6:6: 
tt:-
4-.i::!.'·' :o.:o.·· 
i·t·;. 
4'·-41·' ·c.:o:· 
.;a· . .;c,·.· 

u 
.:c·-.:a·-· 
:c.:o.:· 
·· . .;o·. 

~~--- c'"'"'''•' 
(,.., 

1-i--:-
4'-4'·' 
:6:6:' 
4'·4·-· 

!--~--:· 
·c.:b.' 
4-.:a·-· 
:O.:o: 
~--4 

~-!-:-: 
.. (1-,t:f 

~.~·· 

~! 6.6.' 
fa.<> 
~.~ 

.;~-.:.:;·. 

6.0.. 

tt~ 
4-.o· 

~-t-· 
/:;_6 

i·t; 
~1 
.&f-.0:-. 

~-!-:. 
..().. 
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PROJECT: Morton Reading Fl 

SAMPLES 

~0 IQ) Q)·l: o_Q) a. -0.~(5 
w2 E 2° E ~ o 
0~ co co-LL 

Cl) (/) en 

-

32-

-

-

-

34-

-

-

-

36-
-

-
-

38-

-

-

-

40-

-

-

-

42-

-

-

-

44-

-

-

-

46-

-

-

-

Log of Well No. UAW09-60 (cont'd) 

DESCRIPTION 
NAME (USCS): color, moist, % by wt., plast. density, structure, 

cementation, react. w/HCI, geo. inter. 

LEAN SANDY CLAY (CL) [TILL]: continued 

Becomes softer 

.a·-.4·· 

-~~-
-~t 

. cr~r · 
-!.!.---

·o.:6:' 
.o·-.cl· 

-!.! .. : 
't>."6 
.O::r-.o·-· 

-!.! ... _· 
:o:c. ,· 
.o·-,;::1-

- .t>:t>. 
~-t~ 
..:.·-4--

- !-~-
6."6. 
4'·..0.· 
:is.:O.:' 
.:o--~-

'6."6' 

f------------------- ------ - .:·.·1--
POORLY GRADED SAND (SP): olive brown (2.5Y < ·. -~ . : ~ 
4/3), wet, 100% fine med1um sand, trace fines - . 1== 

"" 6.6. 
4-~:1· 

~! 
~·~··· 
./::>.1>. 
4-4- .. 
6.0. . 
;a· .• c1 · 
O.:i:..' 
4.-.c.·-· 
'il.:b: 
.4-4' 

~% 
4·.0· 
.b..b.' 
.o·-4 

~; 
~.!. 

~r 
4-~---
66 
.4-.o--· 
:D.:i:l.. 
.;,:;.· . .;o,·.· 
:6:6:' 
.;o· . .o·-· 
:O.:o.: .., .. , ... 
. 6.6. 
.(1-.:0:. 
't>.."i::.:' 
4-4 . 
."1> );. : 
.0::3.'-4'-· 
:o.:c..· 
.a· . .,o·.· 
'6."6: 

~-t~ 
4·4· 

WELL CONSTRUCTION 

DETAILS AND/OR 

DRILLING REMARKS 

~t:iJ--- Cement/bentonite grout 
r:..o.. 
4·4. 
66 

•t-·: :t== ·. 
48~~~---L--~------------------------------------~~~-L~------------------~ 

WELL3 
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PROJECT: Morton Keadlng t-1 

Log of Well No. UAW09-60 (cont'd) 

SAMPLES 0> I~ Q) f--
a_Q) Q.. 
w-2 Eo 
o--- roZ 

en 

-

-

-

50-

-

-

-

52-

~ 
-

54-

-

-

I 
56~ 

-

-

-

58-

-

-

-

60-

-

-

-

62-

-

-

-

64-

-

Q).._ ~.s a. "'- >"0 
E 3: 0 om 0 0 
ro rou.. 0:: en 

1\ I 

\ 

DESCRIPTION 
NAME (USGS): color, moist,% by wt., ptast. density, structure, 

cementation, react. w/HCI, gee. inter. 

WELL CONSTRUCTION 

DETAILS AND/OR 

DRILLING REMARKS 

I== 
-: ~ 

f= 
~------------------------------------------~ - f= 

f= 
f= --· f= 

SILT (ML): grayish brown (2.5Y 5/2), with light olive 
brown (2.5Y 5/6) mottling, moist, 1 00% low plastic 
fines, trace fine sand, hard I== _I::= 

~-----------------------~ 
POORLY GRADED SAND (SP): light olive brown 

== == == == (2.5Y 5/4), wet, 100% fine sand, 4" cobbles -. == 
== ;= _. :== 
;= 

- F .··.f--- 8" Borehole 
f= 
f= - f= 
~·· 

- : f.+~-+--- 4" Diameter stainless 
~ f---. f= 
f= 
f= - f= 

steel wraparound screen 

with 0.020" slots 

f= 
- f= 

== == -_·. = 
== · .. -· == •+----- #6 Global filter pack 

~------------------------------------------~ == sand 
LEAN CLAY (CL) [TILL]: greenish gray (10Y 5/1), -:. == 
moist, hard, 95% high plastic fines, 5% gravel ~ 

- ~ 

. . 0.75" End cap 

-~~ Bootoo;o oh;P' 

~ - v;·~-- 4" Borehole 
58.5'- 58.7' Poorly graded sand v / 

~------------------------------------~ - ~ 
Total Depth: 59 feet below ground surface 

-

-

-

-

-

-

-

-

-

-

-

WELL3 
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PROJECT: Morton Reading Fl Log of Well No. UAW10-50 

BORING LOCATION: N.E. Corner of Plant 
GROUND SURFACE ELEVATION AND DATUM: 

578.34 (Grnd.) TOG 577.77 ft. (MSL) 

DRILLING CONTRACTOR: Boart Longyear 
DATE STARTED: 

8/21/01 
DATE FINISHED: 
8/22/01 

DRILLING METHOD: Rotasonic 
TOTAL DEPTH (ft.): 

60.0 
SCREEN INTERVAL (ft.): 

47-57 

DRILLING EQUIPMENT: Gussbach Sonic 
DEPTH TO WATER ATD: 

43' 
CASING: 

4" Diameter PVC 

SAMPLING METHOD: 

HAMMER WEIGHT: 

I.-... 
1-n_<ll 
w~ 
0 ....... 

-

-

-

2-

-

-

-

4-

-

-

-

6-

-

-

-

8-

-

-

-

10-

-

-

-

12-

-

-

-

SAMPLES 

1 0' Rotasonic Core 
LOGGED BY: 
T. Jenninqs 

NA l DROP: NA RESPONSIBLE PROFESSIONAL: REG. NO. 
M. Hemin< wav 

0> DESCRIPTION 
:::?: .!: NAME (USGS): color, moist, %by wt., plast. density, structure, 
> -c cementation, react. w/HCI, geo. inter. 
0 ffi ~------------------------------------~~~~~~ 

C:: Surface Elevation: 578.34 (Grnd.) TOG 577.77 ft. (MSL) 

0.0 

0.0 

Fill Material 
CLAYEY SAND (SC): dark brown, wet, -85% sand, 
-10% clay and poorly graded fine to medium sand, 
-5% pebbles, slighty firm, loose, few calcareous 
pebbles, 

.0-.0 ;o .. (j-

-!.!:· !.!~ 
!-.!·:· 1-t-~-

-~.::._t~ .• · "" ... ... ·;,:c.: 0.0 
4'-4'- !'~'1 

f---------:-:---:---::-:--:-:-:-:-::-:-:----::~-:-:-----::----~ -~-!-;: ~-. .(!,·. 

NA 
WELL CONSTRUCTION 

DETAILS AND/OR 

DRILLING REMARKS 

GRAVELLY SANDY CLAY (CL): light brown, damp, "~~ H 
-75% clay with -20% medium sand, and -5% gravel, - H~ e--+=6 ~. <~---- 4" Diameter Sch. 40 

0.0 

0.0 

0.0 

0.0 

0.0 

H "'~' flush-threaded PVC riser slightly plastic _ , ., ll;i.::..:. 
H -- with 0-rings n - !.!: ~--4·-· 
:li:li: ·o·o.· 

f---C-LA--Y-(_C_H_)_:_g_r_a_y-:-is_h_b-ro_w_n_, -:d_a_m_p_,_s-:t:-:itf:-,-p-:la-st:-:-ic-,----l - ~l ~l 
slightly mottled with dark gray clay -~-~ !·t_: 

Same as above but becomes gray with slight 
hydrocarbon odor (possibly ambient- no elevated 
PID reading) 

ttj ~--~-
-4--.4·-· .o:.,;o·.· 

~--t·- ~-~ 
l>.C.. t>.C>, 

-.:c.·-~-. -·~1-.Ll' 
6.0.. .'t:..t>: 
4·-.:c.·.· ,(f.(l·' 
•tJ.:D. '6:6:' 
.:c.·-.:c.·- ~tt·~-

~~.· "" 
-~~ 1r 

~-!.- :.:~.-···~·~·[)··· 
-~--~----- ~--!.!:· ;.!:-

:is.:C.. ·c.:o.· 
-tt'- !•!·_: 

4'·4 .4-..a-
"is. .C> 6 C>, 

- ~-~ 4-t~ 
4-4· ~.;..· 

- ;.~ ~--!· 
t>.C>. /)./). 
4-.a- .o:-4 · 
:c..o.. J>C> 

-tt<- ii·~-
~--:~--- 4f.i:f' 
~-.r:..- .:6:_6 14JL __ Lll_ __ l_ __ jL ____________________________________________ ~~~~~----------------~WNEE~LLL33~ 
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1-'KUJt:CT: Morton Keaa~ng t-1 

Log of Well No. UAW1 0-50 (cont'd) 

:::r:~ 
1-o...Q) 
UJ~ 
0~ 

-

-

-

16-

-

-

-

18-

-

-

20-

-

-

-

22-

-

-

-

24-

-

-

-

26-

-

-

-

28-

-

-

-

30-

-

SAMPLES 

0.0 

0.0 

0.0 

0.0 

DESCRIPTION 
NAME (USCS): color, moist, % by wt., plast. density, structure, 

cementation, react. w/HCI, geo. inter. 

CLAY (CH): continued 

Same as above 

~ Geomatrix Consultants 

6.6 
.i::l-4· 

-1-~-~--
4'-,,"~f. 

-!.::..:.· 
:6.6. 
:a·-:.o:-· -:.:.:: 
-~i) 

6.6 
.:a·.;a·.· 
~ .0. 

- .t:~·.;a·. 

b.'6 
.(!.;a·. -:.:.: 
:o.:o. . 
.,o·.,.a·. 
t>-'6' 

..c.·-..:1-

!-! .. 
0..6."J 

..O'·L:J.. 
..c.·- ..c. .. 
..e.-..c.·-
6.6 

tt! 
- 4'-4-.. ,..-c.: 

~:1-.0'-. 

i>:C.: - ~--~--
6.0.. 

tt~ 
- 4-9--

66 
..a·..c.·-
0.:6:' 

- t~·-
.ia'-4'· 

-1-1·::: 
4'-4'·' 
:c. :D.: 

-tt;-
4'-4'. 
i>.C. 

-t~· 
~·~ 

- t!·~-
4'- . .tr 
:i>:D.:' 

-~·t_: 
,(f,;C!:-· 
:t:..6:' 

-tt·_:. 
.~r.t:l- · 
·c.:c.:· 

~i1:; 
. .cr.:a·-· 
:6:6:· -t·t_:. 
.;a·. ;a·. 

~~~; 
6.6 
~-.:a--
1::>.0.. 

.Q.-4· 

~-1-~: 
.(i-4'·' 
:t.:is..' 
4'-,j:f' 
·c..i>.' 
~:0 
~~·. 
t>.6. 

~·~· 
..::.·-.()·-

~-1: 
;o.,(l 

~t 

WELL CONSTRUCTION 

DETAILS AND/OR 

DRILLING REMARKS 

~T 

~;*; 1- Ce"'""'"' 
~ . . ·:D.:' 
;,o· • .;a·.· 

~r 
f>..t:>. 

tt~ 
;a.;a·. 
'i>.is.. 
,o·.,o·. 

;.~·-· 
~~.· 
:o..es.:· 
~--4-" 

:o.:i:>: 
4·4·" 
·o.:i:>." 
.(1·.:0'·. 

~-!-~: 
(l • .:a·.· 
6.6. 
~-.io'· 
.-~:o.. 
.cr-4: 
--~:;s.·· 
4-.:a·.· 

~tl-- 8" Borehole 
.:a·-.:a·
.O.:o.:· 

~~ 
4'·.0 .. 
.cl'-4' 

6.6. 

~:~: 

WELL3 
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PROJECT: Morton Reading Fl 

Log of Well No. UAW1 0-50 (cont'd) 

SAMPLES Oll 
I,...... 

Q) 

Q).r-1--o...Q) c... c..~o UJ~ Eo E 0 o 0 ....... mZ m ~- u. en en co 

-

32-

-

-

-

34-

-

-

-

36-

-

-

-

38-

-

-

-

40-

-

-

-

42 

-

-

-

44-

-

-

-

46-

-

-

-

:2.£ I >-o 
0~ 

0:: 

DESCRIPTION 
NAME (USGS): color, moist, % by wt., plast. density, structure, 

cementation, react. w/HCI, geo. inter. 

WELL CONSTRUCTION 

DETAILS AND/OR 

DRILLING REMARKS 

0.0 

0.0 

0.0 

CLAY (CH): continued 

Same as above 

".4"· 

-~l~ 
.:a·-.:a·-· 

-!.!.·' 
c.:t.. 
,(.f~cl"- · 

-!.! .... 
:o.:c.:· 
.d'-.a·-

-!.! ... 
~.<':.· 

-!11; 
""· ~--4·' 

- ~~ 
r:.:o.: 

..(;' . .(!. 

-~! 
.6.6. 
;o·.;o·. 

- ~;., .... 
.:o.·-.(f 

-!:..:. ... 
.:o·-.:o·. 

-!.::..:. 
'6;6 . 
.(!,' . .(1',' 

-~-!_:_· 
.'iLC..· 
,(f.(;'.' 

-!-~--

-~i:~ 
4'-.:0.'·' 

_;_~_:.: 
'6 ·a. . 
.,o-. .(1 

-~-~. 
1------------------------------1 !.!-. 

SANDY CLAY (CL): grayish brown, wet, -50% clay r -f.·.~.· 
with -50% fine sand, slightly plastic, soft !~ 
'=:-:-o-;-c=~---;;----:-7-~:o.-~:.__,..---=----:-:-=------' t) .C.:· 
CLAY (CH): yellowish brown, damp, very stiff, very - H 

.().' . ..(!',' 

plastic _ ;.t:-
··· ,(1-4' 
:c.:c.: 

- ~--9-.. 
4--o:- .(1-.:0'· 

-t?J ~ 
~--------------~-~ ~ 

GRAVELLY SANDY CLAY (CL): yellowish brown, V / V / 
stiff, -70% clay, -20% fine to medium sand, -10% -~ ~ 
fine (<1/4") gravel, moderately plastic -~ ~ 

-~ ~r-- Bentonite chips 

f-----S-A_N_D_(_S_P_)_: b_r_o_w_n_, _w_e_t -to_s_a_t_ur-a-te_d_,_m_e_d_iu_m_g_ra_i_n_ed-------1 -~ ~ 
to fine, loose -~ ~ 

-~ ~ 
-~ ~ 
-

.· .-'t-- 16-30 Sand 

- .· 

-.: r-. 
~ [--

- .. ~ 
·.~ 

48-L--LL~ __ L_ __ ~------------------------------------------~~·L~~·~---------------------
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PROJECT: Morton Reading Fl 

Log of Well No. UAW10-50 (cont'd) 

SAMPLES Cl WELL CONSTRUCTION I.....,.. 
Q) Q) - ::2! .5 DESCRIPTION I--a_Q) c.. c. en- >"C NAME (USCS): color, moist, % by wt., plast. density, structure, DETAILS AND/OR w~ Eo E ~ 0 o:E 0 0 cementation, react. w/HCI, geo. inter. o-- tllz til OOLL a:: DRILLING REMARKS 

CJ) CJ) 

GRAVELLY SANDY CLAY (CL): brown, wet, -85% == == - clay with -10% fine sand, and -5% fine gravel, - ;= 
moderately plastic, stiff ~ - - ~ 
GRAVELLY SAND (SW): brown to dark brown, ~ 

f= - saturated, -90% sand fine to medium grained with - f= 
-10% fine to very coarse gravel (<1/4"), loose ~ 

50- - r-::- 4" Diameter stainless 
~ 

- - f= steel wraparound screen 
~ 
f= with 0.020" slots 

- - ~ 
f= 

- -v. ~ f= f.\. ~ 
52- - f= f4-- Centralizer 

0.0 K f= v - - ::::. 
== == - - == == == - - == == 54- - == == == - - F I= 

- - F 
f= 

- - ~ 
f= 
~ 

56- - f= 
GRA YELL Y SANDY CLAY (CL): greenish gray to f= 

- dark green, dry to damp, -70% clay, -20% very fine - f= 
6" Stainless steel end 

- to coarse grained sand, -10% gravel locally <1/4" cap 
diameter (granitic), nonplastic to slightly plastic, 

:I - glacial till, very hard 

58-
0.0 

-

-I - Bentonite hole plug 

- -~ 
60- '--

Total Depth: 60 feet below ground surface 
- -
- -
- -

62- -

- -

- -

- -

64- -
- - -·· 

I WELL3 
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PROJECT: Morton Reading Fl Log of Well No. UAW10-80 

of UAW10-50 
GROUND SURFACE ELEVATION AND DATUM: 

BORING LOCATION: N.E. Corner of Plant; -6' E. 578.27 JGrnd.) TOC 577.8 ft. (MSL) 
DATE STARTED: DATE FINISHED: 

DRILLING CONTRACTOR: Boart Longyear 9/5/01 9/6/01 
TOTAL DEPTH (ft.): SCREEN INTERVAL (ft.): 

DRILLING METHOD: Rotasonic 87.0 76-86 
DEPTH TO WATER ATD: CASING: 

DRILLING EQUIPMENT: Gussbach Sonic 44' 4" Diameter PVC 
LOGGED BY: 

SAMPLING METHOD: 6"X 10' Core Barrel T. Jenninqs 

l RESPONSIBLE PROFESSIONAL: I REG. NO. 
HAMMER WEIGHT: NA DROP: NA M. Hemin< way I NA 

SAMPLES C) DESCRIPTION WELL CONSTRUCTION I~ 
Q) .!!!I(;; :2 .5: NAME (USCS): color, moist, % by wt., plast. density, structure, 1--

DETAILS AND/OR a... a> -a.. 0.3 0 >" cementation, react. w/HCI, geo. inter. w~ Eo E o 0 o:B 
DRILLING REMARKS 0 ....... mZ !1)- LL 0:: Surface Elevation: 578.27 (Grnd.) TOC 577.8 ft. ( ~a) en en co 

Fill material (gravel) 
~ Ib~f~ 1- WeiiVault -

CLAYEY SAND (SC): dark brown, wet, -85% fine to - 1:_ ·• .c, ,._ 12" Steel traffic cover set - b . :c .. 
.a·· ... 4H 

medium grained sand, -10% clay, -5% calcareous t>.O. 6 6. in concrete 
- ~-~- tt~-

pebbles, loose to slightly firm 4-~ .:o·-..c.. 
:l):t.. 

~t -4-0:. - 6.6 
4'-,(f' ;a· . .;a·. 
l!.:o.·· 

~-~-~: 2- _..o·-'9·. ... 
0.0 .:0'-..:j' .:c1-.:0·- · 

_r:r: :i>:t;;:' 
~--~---- ... 't>.b . 

4-~--- 4-..:l. 
't>.l>. 

it - -tt.' 
:4--~----. ... 

-tt' .l'.\-.(r. - C.."b.: 
.;o·.;o·. .a·- .a 
6.6. o.:c.: 

-~·i< 4-.4·· 4- :6:6: 
~-4'· tt~ .. 

- - !'!':· 4'·4' 
·c..b 

. ;cr.;o·.· .o·.;o· . 
:6:6: :6:6. 

-t1> .;o·.;o·. - I- i:.:b. 
,(f.Q' .4'-4' 
r:..c.. _·o.:o:· 

- ~--~· ~--4-:. - . 1>.6-. ~! . .. C.f·~·-· 

-~-t-~: 
:c.:~. 
..o·-..o·. 4" Diameter Sch. 40 6- .:o·-..o·.· ~i :c.:c..· flush-threaded PVC riser 

-~-~- 1'1'. -

GRAVELLY SANDY CLAY (CL): light brown, damp, ~--~ ~--LJ·.· with 0-rings 
1:..6-:· .. 
.(f-L:.· LJ.LJ·.· 

- -30% clay, -50% gravel (<1"), -20% medium sand -.·c.:c. ... 
~--4·-· ..o·-..o·. 0.0 

slightly, plastic :i:l.:~: 

~-!·: ..o·..o·.· 
- - :i:l.:o..· 

..(1--~;-· -~:1-4"· 

.6.6-.· "0.."6." 

- .c·-..o·-· 

~-~·~ 8- :c.:c.:· 
A:4· .. 6.0. . 

- ~-~- tt~ - .0..1:.. 

CLAY (CH): grayish brown, damp, stiff, plastic, ..... ~t :c.:c.:· 
.o:-~·-· 4"-..0"· - slightly mottled with dark gray clay - :c.:c.·· :O.:i:l.. 
.:o· . .:o·-· ..o·-..o·-
l:..C.. O.:c.:· 

-
44 

~i - ."t>."c." 
4"·4"· 
:r::..b. 

- 4"-4"-" LJ"-,(l·. 

10- ·c.:o. c.."b.". j-
..o·-..o·.· ~f .t>:o.:· 

-tt.·· ~--~----- .O..l.S-. 

Same as above, becoming gray 4-4·-·_ ~-t~ ·c.:o 
4-..0·- -G--~--

- -~-~-. ~·:· 
4· ·c.:c..·· r:..C.. 

-4"-..() ..o-..o·.· 
- ·_t;.:_o. "[;."is.'" -

.o·-...o .:o·-.:o·-· 
~.0. . 

~-i---.:o· . .;a·.· 

12- -!.;.:. 
t~ 0.0 :i:l.:i:l.. 

-~t ..0-..0-" -
..:l-.()· ~1 c.:c.· 
4"·4·-· 

- -~6 .. 
44· ;o· . ..o·.· 

-H 
:c.:t:.: 

- ~r ...0·4· ·c.:c.. 
:t'i·4·" 

14 
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I 

PROJECT: Morton Keading Fl 

Log of Well No. UAW1 0-80 (cont'd) 

SAMPLES 

-
- 1-

-

16-

-

-

-

18-

-

-

-

20-

-

-

-

22-

-

-

-

24-

-

- I-

-

26-

-

-

-

28-

-

-

-

30-

-

0.0 

0.0 

0.0 

DESCRIPTION 
NAME (USGS): color, moist, % by wt., plast. density, structure, 

cementation, react. w/HCI, geo. inter. 

CLAY (CH): continued 

Same as above 

I?2S= Geomatrix Consultants 

~;-4·· 

~~.· 
-!--~-." 

:f~ 
'jjj).•' 
~~-.:o--· 

-!-.! ..... 
:is:D,_·· 
4'-.ia'·' 

- b.C.. 

JH 
~t; 
.(f-.:0'-

~! - !.! .... · 
-~_c.:· 
.;o,· .• t.f-

-!.! .... 
'6."6<" 
.:o· . ..o,·.· 

-!!. 
e:c. 
4'·4 

-~! 
:c.:c.: 
.;c; . .:o·-

~~t ... 
4'·.(\· 

-~! 
I> :t> 
4'-,(l-

-~-!:_ 
6."1> 
4'-4'·' 

-~~ :ts.:o.: 
.t:~·-.o·· 

•• - ~~; 
.a .a 
•• - .o·-4 ... 
4·4· 

- ~.;:.~ 
6.6 'i 
.;o,·.;o·. 

-~t 
.:a·-4::1•' 
·o:c. 

-t! 
.i:(-4'-' 
6:6. 

-4·4·. 
li.J>.. 

.:o· . .;o,·.· 
6.6. 

-t·~---
,(h4'·" 

-~~· 
.:a· . .a·.· 

-~;.: 
. 61> 
..(1'-.a·-
6.6.' 

-~ 
-~~ 
Ji-~ 

t·t·~ 
-!~ 

.:a·-.:o·.· 
:l$.:6.' 

-H~ 
,(f.:0'
'6:1>.' 

-~f 
-n~ 

4"-,(f 

-~·t 
.4'-4'-' 
6.6.' 

-tt--
.i::r-4·-· 
t:.:D..' 
4'.0'· 

4·4· 

~-t-~: 

~l 
..:l'·.(!,-
6.6 . 
.a .a 
t::>.C>. 
.:0-.i:l'
c.."b 
4'·.0· 
6.!).. 
.0-.:0 
·o.:c. 
r:~ 
,;~. 

l>.C>."J 

~-~. 
l>.b. 
4'-4' 
C..t>. 

1-t~ 
~~-4-

.t:..b..' 
4·4' . 
.C..C. 
.o.-.o·. 
C..C. . . .o· 
C.:b.:· .o· . .;a·.· 
:6:6-. 
.(l' . .(l".· 

t:..C>. 
.a .a 
60 

ttj 
.a·.a 
6.0 . 

.o.·-..o 
o.·o: .., . .., .. 
;~ 
·c.:b.:' 

u 
1'1"1 
4'·4··· 

WELL CONSTRUCTION 

DETAILS AND/OR 

DRILLING REMARKS 

~! 
!.!.- r--- 8 .. Borehole 
.o:b.: 
4·.4'· 
:6:6:' 
4f·4··· 

~t 
~l 
-~l-.0' . 
0..6. 

tt~ 
~l .o· . .o·.· 
:c.·i>. 
.c,· . .o·.· 
:6:c.:· 
'!·~··· 
~1 
LJ.·-...o· 
0.6 
...0·...0· 
6b 
;a·.;o·.· 
c.:o.· 
.a·-...o 
.C..() . 
4'-,(tl· 

tf m- Cootc.l>" 

:c..c.· 
4:1·.0·' 
.t:.:t:.: 
£1-4'·' 
6.0. 
;o· . .a· . 
66 

~~. 
.a .a 
c..c.. 
.tl·Ll· 

•• .a .a 

WELL3 
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PROJECT: Morton Reading Fl 

Log of Well No. UAW1 0-80 (cont'd) 

SAMPLES 
Ol J: ...... Q) Q)- ~ .!: 1--

n_Q) Q.. c. <n- >"0 
UJ.i!1 Eo E 3: 0 0~ 0 0 0-....... coZ (I) r.:ou. a: (f'J (f'J 

-

32-

-

-

-

34-

-

- 1-

-

36-

-

-

-

38-

-

-

-

40-

-

-

-

42 

-

-

-

44-

-

- 1-

-

46-

-

-

-

DESCRIPTION 
NAME (USGS): color, moist, % by wt., plast. density, structure, 

cementation, react. w/HCI, gee. inter. 

CLAY (CH): continued 
.().4'· 
6.'0.." 
;a· . .:o_·.· 

-~.!-. 
.6))1.: 
4"·~··. 

-!.! ... · 
:i:. :b:" 
~--4··. 

-!.::.:. 
"i>:O.: 
;o,·.,(f. 

-~!. 
:6:6 .· .... 

-;; 
-$.$~ 

6.C.. 
.:a· .• ·~f·. 

-t·~-~-
.:o_· . .;o·. 

-!.!-.· 
t.:i:> 

.i:l."-.:0. 

-~~ 
·r,.6" 
.:a·.,;o·.· -:..:. . .-.: 

-~~; 
.;o·.;o,·.· 

-!.!-.... · 
.6.'6.' 
4'·.4··· 

.0·.4-
:c.:o..· 
.o:-.:o.·.· 
:c.:o.·· 
4-.:0.-' 
·o.:c.·· .. .. 
~.~· 
0..0.. 
~:-.() 

0..6. .... 
60 
4l-.:C. 

~~.· 

~-t-_: . 
tt;, 
.o-.a:
:6:6: 
.;o,· . .:o, 
·c.:c.: 
-~:-.:a.·-

~! 
6.6 

.:o,· . .:o,· . 

."6."6.. 

.:0.-.(l'-' 

~t 
.:a,· . .;o 
1>.6 

tt· 
.o·-.:o.·-
6.6. 
LfJ:J.-

~6 
.4::1·-.o: :o..·c.:· 
,o· . .;o·.· 

WELL CONSTRUCTION 

DETAILS AND/OR 

DRILLING REMARKS 

-!f 
'6.'6 
.;o· . .:o_·. 

;! 
#~r-- Cement/bentonite grout 
.0..6 . 
.:o.·-.:o.·-· 

-44· 
j~ 

1----S-A_N_D_Y_C_LA_Y-(C-L)_:_g-ra_y_i_sh-b-ro_w_n_,_w_e_t_, ---50_0_Vo_fi_m_e ____ il~ 

r\sand, -50% clay, slightly plastic, -50% fine sand, softr H 
CLAY (CH): yellowish brown, damp, very stiff, very - ~·~ .... 
~* -~ 

GRAVELLY SANDY CLAY (CL): yellowish brown, 
stiff, -70% clay, -20% fine to medium sand, and 
-10% fine gravel (0.25"), plastic, moderately stiff 

0.0 
~--f.·. 
6.6. 

- 4~·-·. 
6.b 

..;o_-. .:o,·.· 

.-c.:o.: 

- "'"' ~ .. 
:o·.;a·.· 
ts.::.· 

- tt·.-· 
.;o.·-..o· 
·6:i:.: 

-:0·:0' .. .... 
41"-4'·" 

-~r .c· . .;o·.· 
'i:.:t>:· 

-~t 
.:a·- .:a·. 
b."i:>: 

f-------------------------------------------------------------j - :""" 

i·!·~. SAND (SP): brown, wet to saturated, loose, fine to 
medium grained, loose -tt.-·· 

.i:!," . .i:!,"." 

:6:6: -n 
,;jf·-4"· 
·:.::.: -n< 
.;o·.;o·. 
:6:6:· 

-tt·.:. 
4'·4··· 
:6:c.·· 

-tt.-·· 
.c·.;a:· 
"i:..'i:."' 

t-!-~-
.o.·-.cl- · 
:i>:t> 
.0'-.(\'·c.:e.·· 
:o:.;a·.· 
:D.:i:J.•" 
.:o.·-.:o.·.· 
:c.:o·· 
.4-.:a.·-· 
:i>:i>: 
.a·-.tl-· 
:C.:t:.:· 
4'-,(1'·' 
:6:6:' 
.(!,'.,(:r;.· 

~:c.:· 
4'-.4'•' 
:c.:.c.: 
.;a·.,;o;.· 
:c.:c.:· 
4-.c.·-· 

~-t-;: 
,(f.O-' 

~-!-;: 
~~· . 
.:a.·-.:o.·.· 
._r::.._o.._ .... 
/5..0.. 

ttJ 
.(~1-4' 

i-1-~-
.;a·.;a:· 

1-t-:: 
.c.·-.(1-. 
·t.:ii.· 

tt~ 
.oo·-.o 
::.:t> . 
.a·. ;c.-. 
·c._·6. 
,(l; ... (f 
'o..'£>.." 
.a, . .;o·. 
C..b . 
.0·4'· 
l:..t>. 

~~· 
4-4·-· 
·c.:b 
.a:·..o·· 
66 .... 
.6 0 
;a·- .:a 

~-4· 
• 0 . .... 

.6.6. ~ .. ::~ .. :: - tt" r.;:_..; 

~~i 
.oo_-.,;o-. .;o· . .;o·. 
i:..i:. i:..r:..· 

48-L--~~_L ____ L_ ____ L_ __________________________________________________________ _L~~~~~·~·--~.(1~.(1~·~·------------------------------
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I 

PROJECT: Morton Reading Fl 
-

Log of Well No. UAW1 0-80 (cont'd) 

SAMPLES 
Cl I..-. 

(I) I--o_(l) Q.. 
w~ Eo 
0~ coZ 

(/) 

-

-

-

50-

-

-

-

52-

-

-

-

54-

-

56~ 
-

-

58-

-

-

-

60-

-

-

-

62-

-

-

-

64-

-

(1)-r- 2 .!: a.CI)- >" E :;; o o:8 co..2G: 0:: (J)C:O 

f-

DESCRIPTION 
NAME (USGS): color, moist, % by wt., p!ast. density, structure, 

cementation, react. w/HCI, geo. inter. 

GRAVELLY SANDY CLAY (CL): brown, wet, -85% Hj 
clay, 10% fine sand, -5% fine gravel (<0.25"), -!~ ... 

r---m:;;;:-::o:-d::-ceccr:=a;-;te"""'l~y-7p-::l~a::-s::-tic::c:--;:=-c:-::---:----:--:--:---:-------- _ ~f 
GRAVELLY SAND (SW): brown to dark brown, .!.! 
saturated,-90% fine to medium grained, -10% fine to -.!.! :c.::.:· 
very coarse gravel (up to -4"), loose _ H 

GRAVELLY SANDY CLAY (CL): greenish gray to 
dark green, dry to damp, -70% clay, -20% very fine 
to coarse grained sand, -10% gravel (<-4" diameter 
locally), nonplastic to slightly plastic, very hard 

D.:~: 
~--.a·.· 

-H 
.6.6 
.. (f..Q". 

- ::..::.:.· 
6:i>.' 

.:.:,·.,;::,;.· 

- !.!.-:· 
--~:0.: 
~- :.;:·~ 

- !.!-.·-
6.6. 
4:1'-.£1' 

-4~-~ 
b>.J:>'t 

..o.·-4--

-!-!>-: 
."l:i>."6 . 
• (j.,ja;.· 

-!.! ..... 
:6:6: 
,(1-41"-' 

- !-.! .... 
"i:>:t.· 
.;a· . .a·-

-!.!.: 
·o..:. 
.i::l"-4' 
6:6 

.. lf.:O 
't>."t> 
.4'-.4'--:.:-.: 
.'ts..'C>. 
4'-.4 
r:::.::. 
..:~·-,c;. 

•• ..tl'4'· 

r:.:c. 
.:o·-.:o 
t:>.l:J. 
.:0-.a ... 
.:o·-.:o-.. 
~-~ .. 

- ti·.-
.a·-.o 
o.:o.: 

.;o· . .;o·. 
·o.:o.: .4--,,r· ·c.::.. 

- 4-~--... 
.:o·.,;o ... 

-t~ 
~f-.4'-. 

:D-:6.' 
-1·1<-

4'-;i;l'· . 
. 6.1>. 

-~·t·.~-
4--:.0. 
o.::. 

-1-.! 
..;c.· . .;a· 
6."1!· 

-ti·.-· 
4"·.4" 
:t:.~: 

-t1··. 
..0"·-';\. 
6.6. -n 
.6.0. 

-tt. 
~--~··.·. 
6.6. -n 

.;o,· • .oo.·.· 
:c.:c.:· 

- t·!<· 
4·~·. 
C,.6. 

f--------------------------------l - ti<· 
SILTY CLAY (CL): dark gray, wet to saturated, H 
-70-60% clay -30-40% silt, slightly plastic - n 

..o· . .;o 

~ Geomatrix Consultants I Project No. 7168 

WELL CONSTRUCTION 

DETAILS AND/OR 

DRILLING REMARKS 

WELL3 

1 Page 4 of 6 



PROJECT: Morton Reading Fl 

Log of Well No. UAW10-80 (cont'd) 

SAMPLES C) 
I~ Q) 

Q)-1- :2.5 1--a_Q) 
Q.. ~~g >" UJ~ Eo om Cl~ mZ m.Qu.. 0::: (/) (J)!CD 

66-

-

-

68-

-

-

70-

72-

74-

-

-

-

76 

-

-

78-

80-

-

DESCRIPTION 
NAME (USCS): color, moist, % by wt., plast. density, structure, 

cementation, react. w/HCI, geo. inter. 

SILTY SAND (CL): continued 
Very large cobbles at 65- 75' 
Up to and greater than 6" diameter 

Same as above 

-. 

- :· 
- .· 

_ .. _. - ·. 

·==···.· -· 
-:-==:· ·.-== .· 

WELL CONSTRUCTION 

DETAILS AND/OR 

DRILLING REMARKS 

=7".· 
- -::. f---=--.+.:..._ -:+-- 4" Diameter stainless 

-:::::::~······· 
-: f=. · . 
..:.-~ - _:. f=. 

steel wraparound screen 

with 0.020" slots 

:·--~·-. - .. ·_. f= e-cf- 15/30 Sand 
. f= .·. 

- . f=. 
f= .·· 

··f=. 

-· ·~· .. . r-- . 

l!~K -f\: ~t/:· . ~ centralizer 
. f=. 

-·· f= ·. 
·--~ 

82~-i~ __ _L __ _L ______________________________________ _i_L~r--~_i __________________ _ 
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I 

PROJECT: Morton Reading Fl 
-

Log of Well No. UAW1 0-80 (cont'd) 

SAMPLES C) I.-.. 
<I> I--

o_<l> a.. 
w~ Eo 
0~ I coZ 

(/) 

-

-

-

84-

-

-

-

86-

-

-

-

88-

-

-

-

90-

-

-

-

92-

-

-

-

94-

-

-

-

96-

-

-

-

98-

-

Q)-. ~ .!: a. en- >'0 
E 3: 0 olE 0 0 
co iDU.. 0:: (/) 

DESCRIPTION 
NAME (USGS): color, moist, %by wt., plast. density, structure, 

cementation, react. w/HCI, geo. inter. 

SAND (SP): brown, saturated, very fine to medium 
grained, well bedded with silt laminae locally, loose to 
moderately campact 

f= 
f:= -.- f= 
f= 

- -:· f= 
f= 
f= -. f= 
f:= 

-I== 
f:= 

-~ 
I== 

-. f= 
I== 
f= 

WELL CONSTRUCTION 

DETAILS AND/OR 

DRILLING REMARKS 

~----------------------
-<: ~ ·· ,~ 0.5' End cap 

GRAVELLY SANDY CLAY 

.!,_ 

Total Depth: 87 feet below ground surface 

I?2S= Geomatrix Consultants 

-

-

-

-

-

-

-

~~ 

K"ffierl!2!~ffiM~- Formation material 
~ 7C:fl:il: 

I Project No. 7168 1 Page 6 of6 
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PROJECT: Morton Reading Fl Log of Well No. UAW11-1 0 

S. of Tank Farm BORING LOCATION: 
GROUND SURFACE ELEVATION AND DATUM: 
553.83 (Grnd.) TOG 553.48 ft. (MSL) J 

DRILLING CONTRACTOR: Bowser Marner 
DATE STARTED: DATE FINISHED: I 
4/17/01 4/17/01 

DRILLING METHOD: Rotasonic 
TOTAL DEPTH (ft.): SCREEN INTERVAL (ft.): 
14.5 9-14 
DEPTH TO WATER ATD: CASING: 

NA 4" Diameter PVC DRILLING EQUIPMENT: 8" Diameter outer/4" Diameter inner casing 

SAMPLING METHOD: 

HAMMER WEIGHT: 

SAMPLES 
I~ Q) Q).._ f--
a... a> a.. a. !/)-
w~ Eo E 3: 0 

0 0 D.._. roZ ro a:il.L. 
(/) (/) 

-

-

-

2-

-

-

-

4-

-

-
-

6-

-

-
-

8-

-

-

-

10-

-

-

-

12-

-

-

-

1 0' Sample Barrel 
LOGGED BY: 

J. Eidem 

NA I DROP: NA 
RESPONSIBLE PROFESSIONAL: 

M. Hemin~ wav 
I REG. NO. 

i NA 
Ol 

~-~ >""0 
o:ll 

0:: 

DESCRIPTION 
NAME (USCS): color, moist, % by wt., pia st. ?ensity, structure, 

cementation, react. w/HCI, geo. mter. 

WELL CONSTRUCTION 

DETAILS AND/OR 

Surface Elevation: 553.83 (Grnd.) TOC 553.48 ft. (M~L) DRILLING REMARKS 

~~~:~t:ken from log of UAW11-40 -J[.- !.~;:=..._ ~;.·"s~=~:\raffic vault set 

• {' H . 1n con crete 
L-------------------:-:-----1 -t·1·: t~ .. -

LEAN CLAY (CL): olive gray (5Y 4/2), moist, -95% U< U 
medium plasticity fines, -5% fine sand, firm, no - t:t t~ 

!"1 4-~--~ 
structure -_~$ if"f- CemenUbentonite grout 

1).,0. ·c.:r:.·· 
.;a· . .;o·. .,1:-.o:-
:t.J:.: :o:t.:· 

- tt" i'i·_· 
~-~-.. tt:· 

-!·!·' ~-~--
,4' . .().' .0·.0 

b.l'>. _i~.:o.: 

-:tt ~1 ..-- 8" Borehole 
..4'-:0.'-' ,(f-.4'·' 
iLls.' :6:6.:· 

-!·~- tt; 
4·-<f .(i·-~·-

-~ ~ 
-~ ~ 
-~ ~ 
-~ ~ 
-~ ~~-- Bentonite chips 

-~ ~ 
~ ~ -

- .· .. 

-:. ~ 
~ 

- ~-•~t-t-- #6 Global filter pack 
-~ 

----------------------- --: 
POORLY GRADED SAND (SP): olive (5Y 5/2) dry to 

1== sand 
~ 
~ 
~ 
I== moist, -95% fine and medium sand, -5% fines with - • · 

gravel I= 
- i= 

r= 
- .i-~-+~-- 4" Diameter stainless 

r= steel continuous - I== 
I:= wrapped screen with 

- ·: ~ . . 0.020" slots 
I== . f--

~-----------~~---:-:-:::-:-:-:-:-:------j- r= 
SANDY LEAN CLAY [TILL]: dark gray (2.5Y 4/1), -~ 

moist, -70% high to medium plastic fines, -30% sand - · ·1== 
-·~ 

14_l_Llj__l__j_ ______________________ ~~~-f--~~~--------vwVeEltLL~3-

~ Geomatrix Consultants Project No. 7168 I Page 1 of 2 



Morton Reading Fl 

I 

PROJECT: 

Log of Well No. UAW11-1 0 (cont'd) 

SAMPLES 
Cl 

WELL CONSTRUCTION I~ Q) Q) - I ~.5 DESCRIPTION 1--
o._Q) Q.. a. 1/)- >" NAME (USGS): color, moist, % by wt., plast. density, structure, DETAILS AND/OR w-2 Eo E 3: g 0 (I) 
0~ mZ (I) ~ LL ~ cementation, react. w/HCI, gee. inter. DRILLING REMARKS CIJ CIJ 

and medium gravel, hard, no structure ··n 1 . . 
0.75" End cap -

- '- -
Total Depth: 14.5 feet below ground surface 

- -

16- -
- -

- -

- -

18- -
- -

- -
- -

20- -

- -

- -

- -

22- -

- -

- -

- -

24- -

- -

- -

J -

26] -
-

- -

- -

28- -

- -

- -
- -

30- -

- -. -

I WELL3 
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PROJECT: Morton Reading Fl Log of Well No. UAW11-40 

BORING LOCATION: S. of Tank Farm 
GROUND SURFACE ELEVATION AND DATUM: 
553.73 (Grnd.) TOC 553.45 ft (MSL) 

DRILLING CONTRACTOR: Bowser Morner 
DATE STARTED: DATE FINISHED: 
4/17/01 4/17/01 

DRILLING METHOD: Rotasonic 
TOTAL DEPTH (ft.): SCREEN INTERVAL (ft.): 
45.0 34-44 

DRILLING EQUIPMENT: 8" Diameter outer/4" Diameter inner casing 
DEPTH TO WATER ATD: CASING: 

NA 4" Diameter PVC 

SAMPLING METHOD: 

HAMMER WEIGHT: 

SAMPLES 
I~ 

<ll <ll -f--
o..<ll Q.. a. en-
w~ Eo E :::: 0 

0 0 0 ........ roZ Cll iiiu. 
(/) (/) 

- IX 
- f-

-
... 

2- "' 0 

g 
- ~ 

-

-

4-

-

-

6-

-

-

-

IJ: 
8-

-

-

-

10 
"' - ~ 
0 ... 

- ~ 

-

12-

-

-

-

14 

1 0' Sample Barrel 
LOGGED BY: 

J. Eidem 

NA I DROP: NA 
RESPONSIBLE PROFESSIONAL: 

M. Hemin~ wav 
REG. NO. 

NA 
Ol 

::2:-~ 
>" ol8 

0::: 

1.9 

1.4 

DESCRIPTION 
NAME (USCS): color, moist, % by wt., plast. density, structure, 

cementation, react. w/HCI, geo. inter. 

Surface Elevation: 553.73 (Grnd.) TOC 553.45 ft M SL) 

WELL CONSTRUCTION 

DETAILS AND/OR 

DRILLING REMARKS 

Concrete U ft- Well Vault 
-!ti~jii-- Steel traffic cover set in 

L----------------------:------1 _if~ ~1 concrete 
LEAN CLAY (CL): olive gray (5Y 4/2), moist, -95% U" H 
medium plastic fines, -5% fine sand, firm, no -n n 

t:>.t>. :6:c. . 
structure -~~ "'"". 

-H~ i~ 
:i>:i>: I).,D> 

-!·i·.·. t:: 
.oo·-.:o·.· .:o· .. o;.· 
:6:0.: ·o.:o.:· 

-~-~- .. - ~-!• 
~-~- ;o· . ..;o 
6.C.. ·c.:l:> 

- ;·::·. .:o·-..oo-

4·4'·. ;-.:--~.: ... :. 't.i>.:' ... ... 
- ~-~- tt-

More sand than above, -80% fines, -20% sand H H 
r---- ---------------- ---- -Ji·t_:. ~-!·. 

POORLY GRADED SAND (SP): olive (5Y 5/2), dry to H H 
moist, -95% fine and medium sand, -5% fines few - H~ H 
gravel, black (N 2/5) at 6.5' bgs _ H ..t:!~!~·:· f.-- 4" Diameter PVC riser 

~1 
.;o· .• ;o;. 
:i>:o.:· 
4·.4:1'·' 
'r:.·t>. 
4'-.(f. 

~· .0·4' 

~! 
:0'·4·' 

~l 
t.t; 
%~r-- CemenUbentonite grout 
4·4· 

6.5'- 14.5' : black discoloration 

WELL3 
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I 

PROJECT: Morton Reading Fl 

Log of Well No. UAW11-40 (cont'd) 

SAMPLES C) I,.... 
Q) Q) 1--

ll.Q) a.. a. 
w$ Eo E c--- IVZ IV en en 

-

-

-

16-

-

-

-

18-

-

-

-

20-

-

-

-

22-

-
-

-

24-

-

-

-

26-

-

-

-

28-

-

- f.-

-

30-

-

- :2.5 
~0 >-o 
0 0 o:B 
[i)u. IX: 

4.4 

9.8 

6.7 

0.0 

DESCRIPTION 
NAME {USCS): color, moist, % by wt., pia st. density, structure, 

cementation, react. w/HCI, gee. inter. 

4/1), moist, 70% high to medium plastic fines, 30% 
sand and medium gravel, hard, no structure 

Dark greenish gray (SGY 4/1) 

~ Geomatrix Consultants I Project No. 7168 

WELL CONSTRUCTION 

DETAILS AND/OR 

DRILLING REMARKS 

Bentonite chips 

WELL3 

I Page 2 of3 



PROJECT: 

-

32-

-

-

-

34-

-

38-

-

- l-

-

40-

-

-

42-

-

-

-

44-

-

-

-

46-

-

-

-

Morton Reading Fl 

0.0 

0.0 

Log of Well No. UAW11-40 (cont'd) 

DESCRIPTION 
NAME (USCS): color, moist, % by wt., plast. density, structure, 

cementation, react. w/HCI, geo. inter. 

homogeneous 

33.5'-34' olive (5Y 5/6), trace gravel 

I WELL CONSTRUCTION 

DETAILS AND/OR 

DRILLING REMARKS 

- ·. . . 

-~ f\v•••• : ~ centralizer 
_1_-.\ . 

-F= 
)::::: 

- ~ 
~ 
l= 
f= 
f= 

- I== 
f= 
I== - f= ~ 8" Borehole 
I== 

-f= 
I== 

.f:= f----------------------------1 -.·.·I== 
POORLY GRADED SAND (SP): light olive brown · f= 
(2.5Y 5/4), moist to wet, 95% coarse sand, 5% fines - ·.- · ~ 

I== 
-:_-~ 

38'-43' fine sand I== 
- . ~r.:---.+c-'---1-- 4" Diameter stainless 

I== 
l= 

-~== 
~ 

- ~ 
l= 
t= - ~ 

~ -· .. l= 
t= t= -.·· F= 
l= _. ~ 
~ 

steel continuous wrap 

screen with 0.020" slots 

f=. - ~: 4t-- #6 Global filter pack 
1== ·. · sand 

Cobble, coarse sand at contact 
- .· f= 

I== 
f----------------------------1-<-f:= 

SILT (MC): yellowish brown (1 OYR 5/4), dry to moist, _ _ _ ~ 
100% low plastic fines, few iron colored mottles, hard : -

-k~$~-- 0. 75" End cap 

-~~ - Formation material 

~------------------------------------~ -~~ 
Total Depth: 45 feet below ground surface 

-

-

-

-

-

48~~~--~--J_------------------------------------~-L-------------------------
WELL3 
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I PROJECT: Morton Reading Fl Log of Well No. UAW1 ~ 
I 
BORING LOCATION: N. of Slurry Wall Near Gate 

DRILLING CONTRACTOR: Bowser Marner 

~RILLING METHOD: Rota sonic 

GROUND SURFACE ELEVATION AND DATUM: 
555.49 (Grnd.) TOC 555.19 ft. (MSL) 
DATE STARTED: DATE FINISHED: 

3/24/01 3/24/01 
TOTAL DEPTH (ft.): SCREEN INTERVAL (ft.): 
18.0 8-18 

I DRILLING EQUIPMENT: 
DEPTH TO WATER ATD: 

NA 
CASING: 

4" Diameter PVC 8" Diameter outer/4" Diameter inner casing 

I 

' 

SAMPLING METHOD: 

HAMMER WEIGHT: 

I SAMPLES 
t=- [a.> Q.) ...... 

a_a.l a. -0.~(5 
w~ E~ E 0 o 
0 (\) (\);:;::; 1..1.. 

(/) (/) ..... 

-

- IX 
-

2-

-

-

-

4-

-

-

-

6-

-

-

-

8-

-

- f-

-

10-

-

~ 

-

"' 12- 1! 
0 .. 

- 8 

-

-

14 

1 0' Sample Barrel 
LOGGED BY: 

J. Eidem 

NA I DROP: 
RESPONSIBLE PROFESSIONAL: 

M. Heminc wav 
REG. NO. 

NA NA 
i DESCRIPTION 

~ -~ NAME (USGS): color, moist, % by wt., plast. density, structure, 
> -o cementation, react. w/HCI, geo. inter. 
0 ~~--------~~~~~------~~------------~~ 

0::: Surface Elevation: 555.49 (Grnd.) TOG 555.19 ft. (fllisL) 

WELL CONSTRUCTION 

DETAILS AND/OR 

DRILLING REMARKS 

Asphalt 
Sand and road base material 

n H~r- Well Vault -it.-U]t--- ~ 2" Steel traffic cover set 
,e:;,:.· '1;•6 1n concrete 

- ~-1-:· ~:t: 
4'-,(f .(l-.4' 

-H·: ~·~~ CemenUbentonite grout 
.t.'-4'· .a-.a 
b.C> t>.b. 

1-----------------------------:-:-----:-:-----:--:-:---------j - !-~- ~-~ 
CLAY (CL): black, moist, firm, 100% medium plastic ~·~ ~·~ 

fines, firm, trace gravel, chemical odor, black staining - H ~ H) 
at 4 - 15' ~-~- ~-!- · 

~-~-- ~-~-' 
t>.b C> b 

~~ ~~4.~"l--- 4" Diameter Sch. 40 
tt- ~1 -t·t·-- .o;l-~. 

-ii ~ .••... ~,·~ .. ·.:. 
4'·4·-· r: 

-r:? t7J -~ ~ 
-~ ~r-- Bentonite Chips 

-~ ~ 
-~ ~ 

flush-threaded PVC riser 

with 0-rings 

1--------------------------------------:-:-::-:---------l -V !:'\~ Centralizer 
POORLY GRADED SAND (SP): black, moist, -90% _J-\ __ / 
medium sand, -10% 1/2"- 1" gravel, chemical odor 

Wet 

I 

Geomatrix Consultants 

= - = := 
'-----

-.'·.·r= 
·~ 
~ - · · ·~: ·~r-- #6 Global filter pack 
1---1--- .· . d 
1-- ·. ·. san 

- ~ r= 
-·· ·~ 
~ 

-·.~ 
I= 
~ 

- I= I I--
I·~ 

]. ~ 
·I--
f= 
~ 

- · e-.--1---:-'+-- 4" Diameter stainless t== 
~ steel wraparound 0.020" 

- .·~ 
·~ slots 
1--

WELL3 
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PROJECT: Morton Reading Fl 

Log of Well No. UAW12-20 (cont'd) 

SAMPLES C) 
I~ 

(1) (1) I--o_<1> c_. 0.. 
w~ Eo E 0._.. roZ ro 

(/) (/) 

-

-

-

16-

-
-

-

18- I-

-

-

-

20-

-

-

-

22-

-

-

-

24-

-

-

-

26-

-

-

-

28-

-

-

-

30-

-

- ::;2!: 
<JJ- >"0 3: 0 olll 0 0 cou... 0:: 

DESCRIPTION 
NAME (USGS): color, moist, %by wt., plast. density, structure, 

cementation, react. w/HCI, gee. inter. 

POORLY GRADED SAND (SP): continued f= 

WELL CONSTRUCTION 

DETAILS AND/OR 

DRILLING REMARKS 

f= 1-----------------------------i- f= 
LEAN CLAY (CL) [TILL]: some black staining up to f= 

I 

15', becomes dark greenish gray (5GY 4/1 ), moist to - ·: · ~ 
dry, -80% high to medium plastic fines, -20% sand f= 

- · f:=. . ~ 8" Borehole 
and gravel, moist to dry, very hard, cobble present at f= 
17' - ~ 

Total Depth: 18 feet below ground surface 

·f= 
-f:= 
~ t:::::: -.·. r= 
~ - :. r--

e+.:.......;.f--- 5.25" End cap 

-

-

-

-
-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

WELL3 
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I 
I 

PROJECT: Morton Reading Fl 
I Log of Well No. UAW13-20 

BORING LOCATION: S. of Slurry Wall Near N. Gate 
i GROUND SURFACE ELEVATION AND DATUM: 
555.86 (Grnd.) TOC 555.54 ft. (MSL) 

DRILLING CONTRACTOR: Bowser Marner 
DATE STARTED: DATE FINISHED: 
3/24/01 3/24/01 

")RILLING METHOD: Rotasonic 
TOTAL DEPTH (ft.): SCREEN INTERVAL (ft.): 

18.0 8-18 
DEPTH TO WATERATD: CASING: 

NA 4" Diameter PVC DRILLING EQUIPMENT: 8" Diameter outer/4" Diameter inner casing 

SAMPLING METHOD: 

HAMMER WEIGHT: 

SAMPLES 
I~ 

Cll Cll-... ~-o_<ll c... 0.. </)-

w~ Eo E 3 0 
0 0 0 ........ mZ Cll ((ilL 

rJ) rJ) 

-

-

-

2-

-

-
-

4- J...... 

- IX 
-

-

6-

-

-
-

8-

-

- 1-

-

10-

-

-

-

12-

-

-

-

14 

LOGGED BY: 

E. Mansell 1 0' Sample Barrel 

NA I DROP: 
RESPONSIBLE PROFESSIONAL: 

M. Heminc way 
REG. NO. 

NA NA 

0> 
::2 .!: 
>"0 
0~ 

ex:: 

DESCRIPTION 
NAME (USGS): color, moist, %by wt., plast. density, structure, 

cementation, react. w/HCI, geo. inter. 

Surface Elevation: 555.86 (Grnd.) TOC 555.54 ft. (M:$L) 

WELL CONSTRUCTION 

DETAILS AND/OR 

DRILLING REMARKS 

0'-18' taken from log of UAW12-20 11. . fi._ Well Vault 

Asphalt -lr;-!J11--- ~2" Steel traffic cover set 

d b t · 1 • .• • l': .•. 1n concrete f--~S~a:.;:nd~a~nd~ro~a~:;a::.:s::.::e:...:m~a.:.::e;;n=a~;-;:;-;:;.,--=-::-::;;:-=-=o::-::&e:--l -H tt 
CLAY (CL): black, moist, firm, 100o/o medium plastic !"!':· t·~-
fines, firm, trace gravel, chemical odor, black staining -~r !r.- Cement/bentonite grout 

at 4 - 15' - H· ~i 

Black staining at 5- 15.5' 
Strong chemical odor 

to:"· :c..o:· 
.o· . .,o·.· 
:~:is:· 
4-4··· 

- = = - = ·= 

:~:.&>,:.· 

4" Diameter Sch. 40 

PVC riser with 0-rings 

-. 
~------------:---:---:----:-:---:::-::-::-----j - · f= e:-'1-- #6 Global filter pack 

POORLY GRADED SAND (SP): black, moist, -90% ~ . . sand 

medium sand, -10% 1/2"-1" gravel, few clay seams, - · l= 
I= chemical odor _ 1= 
I-
f= L.....-

- I== r= 
- · 1-1----J.ioo.-+- 4" Diameter stainless 

Saturated I= 
I= - ·. I= 
1--
1= 

steel wraparound screen 

with 0.020" slots 
- "I--

t= 
1= 1--1= r== 

- f:= 
I= f--

- .· t:::::: 
!= 
I= f--

WELL3 
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PROJECT: Morton Reading Fl 

Log of Well No. UAW13-20 (cont'd) 

SAMPLES C) 
I~ Q) Q) f--
o_Cll a..a. 
w2 E 0 E 0 ....... mZ m 

(f) (f) 

-

-

16= 
-

-

-

18-

-

-

-

20-

-

-

-

22-

-

-

-

24-

-

-

-

26-

-

-

-

28-

-

-

-

30-

-

..... ::2 .!: rn- >"0 ~ 0 0~ 0 0 
iiiu. 0::: 

DESCRIPTION 
NAME (USGS): color, moist, % by wt., plast. density, structure, 

cementation, react. w/HCI, geo. inter. 

POORLY GRADED SAND (SP): continued == -- == I= I--

WELL CONSTRUCTION 

DETAILS AND/OR 

DRILLING REMARKS 

- ~ . ·~ 8" Borehole 
1--

~------------------------------------------~ - ~ 
I= 
~ - I= 

LEAN CLAY (CL) [TILL]: some black staining up to 
15' becomes dark greenish gray (5GY 4/1), moist to 
dry, -80% high to medium plastic fines, -20% sand 
and gravel, very hard 

I= 
_· .. ~ 

j::::: 

-. ~ 
~ - ·. I= 
I--

~--------------------------------------~ -+----'--'----'-~~+--- 5.25" End cap 
Total Depth: 18 feet below ground surface 

-

-
-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

WELL3 
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I 

I 

PROJECT: Morton Keaamg r-1 Log of Well No. UAW14-10 

BORING LOCATION: E. of Main Gate on Fence Line 
GROUND SURFACE ELEVATION AND DATUM: 
564.22 (Grnd.) TOC 566.74 ft. (MSL) 
DATE STARTED: DATE FINISHED: 
4/4/01 4/4/01 Bowser Marner DRILLING CONTRACTOR: 

TOTAL DEPTH (ft.): SCREEN INTERVAL (ft.): 
17.0 8.5-13.5 Rotasonic IRILLING METHOD: 

DEPTH TO WATER ATD: 
NA 

CASING: 
4" Diameter PVC 8" Diameter outer/4" Diameter inner casing DRILLING EQUIPMENT: 

SAMPLING METHOD: 

HAMMER WEIGHT: 

SAMPLES 
I..-. Q) Q) T._ f--a_ <I) a.. 0..~(5 w~ Eo E 0 o o---- mZ m-LL 

(/) (!)Ill 

-

-

w .... 
- ~ 

0 

C!i 
2- C!i 

-

-

-

4-

-

- ,__ 

-

6-

-

-

-

8 

-

-

-

10-

-

-

-

12-

-

-

-

14 

LOGGED BY: 
E. Mansell 1 0' Sample Barrel 

I DROP: 
RESPONSIBLE PROFESSIONAL: 
M. Heminc way 

j REG. NO. 

I NA NA NA 

Ol z .!: >-o om 
a:: 

DESCRIPTION 
NAME (USCS): color, moist, % by wt., plast. density, structure, • 

cementation, react. w/HCI, geo. inter. 

Grass 

Surface Elevation: 564.22 (Grnd.) TOC 566.74 ft. (Ill L) 
4"·-i:f· 
:t.:a.:· 
4'·4'·' 

-!.::. .... · 
:a.:a.:· 
4'·4·-· 

f.----------------------- -~t 
SANDY CLAY (CL) [FILL]: :.:.-

-H 
"":"~ 

-f~ ... 
• ;o: . .,o·. 

- !~ 
6.0. . 

..().' . .(l 

- !-~-~ 
6.6 . 
..;!·..;!·, 
6.6. 

n~ 
.t:l'-4' 

- !~ 
:a.:D.·' 
.(!,'.,( ... ' 

--------------------- -H 
CLAYEY SAND (SC): dark grayish brown (10YR 4/1), H-:. 
moist to wet -~ 

-~ 
-~ 
-~ 
-~ v: -~ 

WELL CONSTRUCTION 

DETAILS AND/OR 

DRILLING REMARKS 

e+--c'-\-- 4" Diameter Sch. 40 

flush-threaded PVC riser 

f------------------:----::-:---::-:::-:-----j - .·.· C= 
CLAY (CL): yellowish brown (10YR 5/4), moist, -95% = with 0-rings 

---·= medium plastic fines, -5% sand and gravel, firm . ·r= 
1--- ... ·f= 

·f= 
f= 1-------------------:-:-----:----:--------j - · · :~: •d-- #6 Global filter pack 

POORLY GRADED SAND with SILT (SM): dark . ·::::. · sand 
yellowish brown (10YR 9/4), wet, -80% medium sand - : -.~ 

and gravel, -20% medium plastic fines _ :.-.... ~ --- 8" Borehole 
·.· f= 

- . ·.h~lt-l-'-~- 4" Diameter stainless 
f= 

1-----------------------:---:---- - ·. f= 
LEAN CLAY (CL) [TILL]: olive gray (5Y 4/2), moist, _ .. E 

steel wraparound screen 

with 0.020" slots 

-80% high plastic fines, -20% fine sand and gravel, 

hard 
e+--t-- 5.5" End cap 

-~ 
WELL3 
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PROJECT: Morton Reading Fl 

Log of Well No. UAW14-1 0 (cont'd) 

SAMPLES 
Ol I~ Q) f--a.. a> a.. 

w.£!1 Eo 
0~ mZ 
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-

-
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Q)-. :2 _!:; 
a. <ll- >" E 3: 0 0~ 0 0 
C1) iljLL 0::: (J) 

DESCRIPTION 
NAME (USCS): color, moist, % by wt., plast. density, structure, 

cementation, react. w/HCI, geo. inter. 

LEAN CLAY (CL) [TILL]: continued 
more gravel (1'-2") than above 

becomes very hard and dry 
16'-17' cobble 

-~ 
t% 

WELL CONSTRUCTION 

DETAILS AND/OR 

DRILLING REMARKS 

- t% 
- ~~- 4" Borehole 

- t8 
J._ ~--------------------------------~ - ~ 

Total Depth: 17 feet below ground surface 
-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-
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I 
I 

PROJECT: Morton Reading Fl 

BORING LOCATION: N. of Bldg. 18 (10'-12' S. of UAW15-50) 

DRILLING CONTRACTOR: Bowser Marner 

I Log of Well No. UAW15-20 

I GROUND SURFACE ELEVATION AND DATUM: 
561.65 (Grnd.) TOC 561.34 ft. (MSL) 
DATE STARTED: DATE FINISHED: 
4/9/01 4/9/01 

lRILLING METHOD: Rotasonic 
TOTAL DEPTH (ft.): SCREEN INTERVAL (ft.): 
19.0 9-19 
DEPTH TO WATER ATD: CASING: 
NA 4" Diameter PVC DRILLING EQUIPMENT: 8" Diameter outer/4" Diameter inner casing 

LOGGED BY: 
E. Mansell 

1 0' Sample Barrel SAMPLING METHOD: 

HAMMER WEIGHT: NA I DROP: NA 
RESPONSIBLE PROFESSIONAL: REG. NO. 
M. Hemin< wav NA 

SAMPLES 1 C> DESCRIPTION 
~ ~ Ql Ql - ~ .5: NAME (USGS): color, moist, % by wt., pia st. density, structure, WELL CONSTRUCTION 

a. ai a. · a. g? o > -o cementation, react. w/HCI, geo. inter. w 2 E ~ E ~ L.L.o 0 gj f-____ ____:_::..:..__: __ _:_ ___ ~=-----:--=-::-::-:::-::-:--::-:--::l 
DETAILS AND/OR 

0 ~ ~ ~ iD 0:: Surface Elevation: 561.65 (Grnd.) TOG 561.34 ft. (MSL) DRILLING REMARKS 

-

- " f.-

~ :a - ~ 
0 .., 

2- ~ 
~ 
0 

- ~ 
I!! 
0 

- § 
~ 

-

4-

-

-
-

6- 1-'-

-
1\ I -

-

8- 1/\ 
- ~ 

~ - ~ 
-

10-

-

-

-

12-

-

-

14 

0'-19' taken from log of UAW15-50 :u." . ~~=-: W~.ll Vault 
Asphalt, base material -~ ',1 ~ 1~ 12 Steel traffic cover set 

.•_)1_.. .6. ·.B.. in concrete _.0·4· .0-~-~ 

!!.· ~-.;.~ 
b.t:>. .6.6. 

-H ~!1- CemenUbentonite grout 
4'·4f-· .C.·LI 
:i:i.:c.:· t..t:> 

,----------------------- -tt t~~ 
SANDY CLAY (SC) [FILL]: very dark gray (SY 311), H ~~ 

- .... ,,. ~l--- 4" Diameter Sch. 40 moist. firm !! n 
·c.:c. ·' C.:t>. 

- t1. tt .. 
nush-threaded PVC riser 

.;o,· . .;o .;a· ... (l-
t.:C.. :c..o. 

with 0-rings 

-tt ~-t .. 
.4::.'-4'· ,a· . .;o· 

-~ ~ 
-~ ~ 
-~ ~ 
-~ ~ 
~ ~ ~~~lAllA--- Bentonite chips 

-~ ~ 
~ ~ - ·.. . 

-K ~- Coot"IOe< 

- ·r== ..... 
~ - f- ·. 
-~.·· 
f--. 

f-------------------:--:---::---:--:----, - t= •. 
POORLY GRADED SAND (SP): dark yellowish t=_:: .· 
brown (1 OYR 4/4), moist, -100% fine to medium sand - · · r:= · · 

f--. - r= · I-- 8" Borehole 
-~-

~ Geomatrix Consultants 

l=. - ... l= 
l= 

-. ~ 
1-
·l!= . 
l= 
.·~ 

- --~ ... 
- l= •J= 

.l= 

Project No. 7168 -~Page 1 of2 

WELL3 



PROJECT: Morton Reading Fl 

Log of Well No. UAW15-20 (cont'd) 

SAMPLES 
Cl :r:,..... 

Q) I--
Cl...Q) Q.. 
w.!E Eo 
o---- coZ 

U) 

-

-

-

16-

-

-

-

18-

-

-

-

20-

-

-

-

22-

-

-

-

24-

-

-

-

26-

-

-

-

28-

-

-

-

30-

-

Q)--a. </)-

E 3: 0 
0 0 

co ililL 
U) 

'--

::2! .s I >-o 
0~ 

0:: 

DESCRIPTION 
NAME (USGS): color, moist, % by wt., plast. density, structure, 

cementation, react. w/HCI, geo. inter. 

POORLY GRADED SAND (SP): continued l== t-
- .. 1--t-.. 1--

t::::::: 
-:- .,-- .. .. f= 
~ - t:: 
r=: 

- f= 
f= 
I= - f= 

WELL CONSTRUCTION 

DETAILS AND/OR 

DRILLING REMARKS 

4" Diameter stainless 

steel wraparound screen 

with 0.020" slots 

1==. 
f----------------------------1 - . ~ . ..:..1-- #6 Global filter pack 

CLAY (CL): dark grayish brown (1 OYR 4/2), moist, ~ · sand 

-100% high plastic fines, homogeneous - · 1== 
I= -: I== 
l== 
t--- .· I== . t--

Total Depth: 19 feet below ground surface 
-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-
-

-

5.5" End cap 

WELL3 
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I t-'KUJt:L I: IVIOflOn Keaamg t-1 Log of Well No. UAW15-50 

BORING LOCATION: N. of Bldg. 18 

DRILLING CONTRACTOR: Bowser Marner 
i 

GROUND SURFACE ELEVATION AND DATUM: 

516.31 (Grnd.) TOC 560.96 ft. (MSL) 
DATE STARTED: DATE FINISHED: 

4/8/01 4/8/01 

I !RILLING METHOD: Rotasonic TOTAL DEPTH (ft.): SCREEN INTERVAL (ft.): 

59.0 42.3- 47.3 

I 

I 

DEPTH TO WATER ATD: CASING: 

NA 4" Diameter PVC 8" Diameter outer/4" Diameter inner casing DRILLING EQUIPMENT: 

SAMPLING METHOD: 

HAMMER WEIGHT: 

I,...... 
1-o..W 

I SAMPLES 

w~ 
0~ 

-

-

-

2-

-

-

-

4-

-

-
-

6-

-

-

-

8 

-

-

-

10-

-

-

-

12-

-

-

-

14 

Q) Q)-.. 
- - c.n-
a.ci a.~ 0 
Ez Eo o 
(\) (1)-U.. 
en cnro 

IX 
f-

IV 

1/\ 

1-

LOGGED BY: 
E. Mansell 1 0' Sample Barrel 

I DROP: 
RESPONSIBLE PROFESSIONAL: 

M. Hemin< wav 
REG. NO. 

NA NA NA 

0> DESCRIPTION 
2 .~ NAME (USGS): color, moist, %by wt., plast. density, structure, WELL CONSTRUCTION 

> -o cementation, react. w/HCI, geo. inter. 
0 ~ 1----------------'------------:--:-i DRILLING REMARKS 

0:: Surface Elevation: 516.31 (Grnd.) TOC 560.96 ft. (MS,-.L.;,) __ 4"1_-:-:----:--:-:-:---------j 

DETAILS AND/OR 

0.0 

0.0 

0.0 

0.0 

Asphalt, base material n . flit- Well Vault -!lr-;JJ!-- ~2" Steel traffic cover set 
.• i> · it 6: m concrete 

L------------------------- _,..~ ,.,. .. 
SANDY CLAY (SC) [FILL]: very dark gray (5Y 3/1), 
moist, firm 

Dark yellowish brown (10YR 4/4), hard 

!-~- !.!.~ --~:c.: :O.:i:l. 

-t~·- ~ ..... -~.~.·.: .. ·· .:cr-4·- 4·4· 
:6-:t. 6.6. 

-!·~-- !-~--
tt. !'!"~ 

-t~. t!: 
4 4· -9--~---
·r:..o. (:,._()., 

-t.~. !-.~--
4'-~f ,i:f.4-

_t<i.:".>4.:o6: .. :.:· ~-!-
:t.:i:l. 
.tl-4-

;c.· . .a-
C.:t. 

-tt·. 

~-t: 
4-:o·
·o.:o.:· 
4-..¢-' 
6 i> .-· 
4--..o-· 
O..i:l.:· 
4·4· .·o.:c.:· 
4-4·' :o.:c. -· 
4--:o-· 
:i>.:i:l. 
.a·.,o. 
·c.·il. 
.4'-4'· 
't>."l> 

4~--- '5"'·~-
b.O.. .C..O. 
.o·-~· :o·.,o·. 

--!--~ !.! ... -: 
0.,0. r:..r:.. 

-tt' !·t_' 
;c,· . .:o·.· 
t:.:i:. 
;c,·.;o· 

L--------------------------1 - !! 
4:::.-4. 
'i>.c.:· 
.;a·.:o·. 
·o.:c. .. 
.a· .• (j-

!~ !----- CemenUbentonite grout 
.a··.a 

POORLY GRADED SAND (SP): dark yellowish .i>>. 

brown (10YR 4/4), moist, -100% fine to medium sand -H 

4" Cobbles 
Coarser than above 

·c..:c.. 
-!·t.-· 

,.:o.·.;c,·. 
·t.:c.:· 

-H 
,.:o.·.;c, 
O..C. 

- t~ 
;c,.;c, 
:c..:C.: 
4:!,-;c,·.· 

- .i>:c. 
.;a·. ;a·. 
c.:c.. 
4·4'· 

- !.!: 
e:.:c.. .:a·. ;a·. - ~.~. 

4·.0.'· 
:c..:C. . 
.:a·. ;a-. 

- ·;,i> 
.a·-.o.·
~.6 

-t~·-. 
4'·4'·. 
·c..:c.. 

-!.!.:.. 
i>:C. 

;c,·-.c1-

-!-~--
e:.:c.. 

.:a· . ..:o_·. 
-~ 6 

"""" 6.6 
;c,· . ..:o_· 

#! 
~-~-~· 
4·4· 
:c.:e:.: 
;o,·.;c,·.· 

~·t~. 
4·4·' 
'r>.t> . 
~··4' 

~·i--· 
.c;.,a·. 

~} 
~·~··· 
6.6.' 
.:o.·-~;.· 

~·i-':: 
;c,·.;c,.· 
c..c..· 
.,.-;a.· 
6.6 
;a·. ,a· 
'6.1> 
.:o_·.;o. 
:o.:c. 
4·4 ·c..c.. 
.:o·-.:o·. 
.6.6. 
4-.;c.~ 

t>:t.: 
.a·-.a·
'6:&:.·' 
4-.o.-· 
:C.:o.: 
.0.·.0.'· 

WELL3 
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PROJECT: Morton Reading Fl 

Log of Well No. UAW15-50 (cont'd) 

.(l',<::l
_-6::..· 
.c.·-.tl-. 

-!.!:,' 
t.;.; 

f--------------------------------1 - H• 
b_(:. .J 

44 

- ~·~·~ 
0.0 
4·4'· 

-~r 
-!:-!) 

is.:C.. 
.4:1-.4·-· 

- !.!.-·-· 
'6:6:· 
.;a· . .:o.·.· 

- ~-!-. 
6.6 
. (1-4'· 

-!.!_:· 
t>.c.· 
4l-.4'-

-!.!:· 
:;s.:o.:· 
.;a· . .o·.· -:.: ... -· 
·o._'t:> 

~··":·~ 
-!!·-

OJ> 
,o·.;o,·.· 

-~·-!.--
i> :o.: 
;o·.;o·.· 

-1-i-~-
.c.·-.c.·· 

- !.!:-_ 
·o.:c.· 
.;o,-. .;o_-

-1-i-~-
.i:l'-.4'·' 
·o.:o. 

- .a·-.c 
:c.:o: 
-~r.;,·.· 

_f_~:: 
.b.b 
;o,· . .;o·. 
:i>:r:::.:· 

- 4·"il 
t:>.&J. 

.O::i-4'-· 
o..c.: 

- .:o·.i:);. 
'b>."o.' 
-~r;a· .. 
:C. :is.. - ;,;,·· 
6J> . 
.:c· .• ;c;. 
:il-:6.' -n 
:4--~ 

--11·~ 6.6 
~~·-.4 
b.C.. 

-:4'4. 
0.6 
,o· . .o:,·. 
:~:t..·c.: 

-t~f-
.ir4·-· 

_!.:-:.· 
0.6 
4·-.:.a·-· 
:o.:c.:· 

- ~~-~---_ 
6.6 
4'.0'-' 

.0..6. 
-tt:-

.4·4'· :c.:c..· 
1-------------------------------1-H 

.c.·. ;a. 
:is.:i:.:' 

-!t_:. 
4'·4 
!>.'6.' -t;·_· 
4'-.(j'.' 
·;s.:c.· 

-~l 
- tt·· 

.c.·-.c.·.· 
c.:o.: 

- t!··. 
4'-,(:.'-' 
'6~. 
.;o,·.:o.·.· 

4'·4 

~1~ 
~] ... 
:c..c.. 

""" ~·~· 
.'C>.b>. 
.(l . ..;o,·. 
O.."b. 
4'·4· 
't>."t>." 
4·.;a·.· 
.c..c.: 
-~·-4. 
r;;,.,r;;,., 
.4"·4'· 
·c.:c.:· 
.(!. . .;a· . 
:D.:c.· 
4'·4'·' ·t.:c.:· 
44 
c. e.: 
.4'·4 
0 0 . 

..0.·4· 
:c.:c.:· 
4·4 
r::..t:.. 
9·9 
t>.t>. 
.4'·4'· 
:C.:t>: 
4'·4"· ·c.:c.·· 
4·4'· 
:C.:i>:' 
.4·4'· c.:c.. 
.4'·4" 
0. b. 
.t:l.'-.4'·' 
66 
.a··.a·· 

~-4· 
06 

;a.· . ..a·.· 
·c.:6:' 
.;c,·.,o·. 
:o:c.:· 
.4'·4'·' ·r. ·c. .. 
.a· . ..o 
t:>.t:>. 
4'·4 .· 
.C..C. . 
4·4··· 
.6 0 
;o.· . .;::~ 
:c.:c..· 
.a·-~,;.· 

::.:c.: 
.4'·4' · . 
. b.t:> .a·. ;a. 
C..Llo. 
4·4. 
66 
.a··.a·· 
• 0 
4·4 
o.:e.. 
4·~1. 
.6-.lS. 
.i:l'·.i::!.··· 
:A:i>:' 
4·4··· 
:o.:;,.:· 
.i::);.;a· 
•o 
.:0·-':1 

WELL CONSTRUCTION 

DETAILS AND/OR 

DRILLING REMARKS 

~·~- CemenUbentonite grout 
;o,· .. .::; 
'l).."t>' 
4·4 
t>'b. 
;o;.;a·. 

~~.· 
6.6 

.;o: . .:a:·. 

~-1~ 
;a·. :a·.· 
~~.· 
6.0 
.0·.()." 

.6.0. . 
4·-Q. 
•o 
4 4 .. ~ 

~~ 
~-!·~ 
..;o,.;a·. 
'l)..'b 
4'·.().'· 

H; 
..;o,·.;o,·. 

~t~ 
.:a.;o·. 

~-t·~: 
Ll·.i:l· ·. 
60 
.a·. ;a 
l).,b 
~; . .;o· 

WELL3 
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I 

PROJECT: Morton Kead1ng t-1 

Log of Well No. UAW15-50 (cont'd) 

:r: SAMPLES 

t-1if I~ ~"Vi
o_aJia.c:ia.~o w~ Ez E o o 
o ~ ~cou.. 

1 
32-

-

-

-

34-

-

-

-

36-

-

-

38-

-

- f-

-

40-

-

-

-

42-

-

-

-

44-

-

-

-

46-

-

-

-

Ol 
~.E 
>" 
ogJ 

a::: 

DESCRIPTION 
NAME (USCS): color, moist, %by wt., plast. density, structure, 

cementation, react. w/HCI, gee. inter. 

33.5' - 38' olive brown (2.5Y 4/4) 

36.5' - 38.5' abundant 3" to 4" cobbles 

Dark gray (2.5Y 411) 

POORLY GRADED SAND (SP): olive gray (5Y 4/2), 
wet, -100% fine to medium sand 

LEAN CLAY (CL): dark gray (5Y 4/1), moist, -100% 
medium plastic fines, trace fine sand, hard, 
homogeneous, fine black laminations 

6.6 
.;o·.o·. 

-!.::..: 
:6:6: 
.;a·.;o-.· 

-!.!_:_ 
·;:.:e.·· 
,(f4'·' 

-!! 
b.C. 
.:o·-.:o-

-~~ 
6.6 
4'-4'-' 

-!.! 
t:.:~. 
4"-4 

-!.!.' 
i:l.:t. 

.:o· . .;e.· 

-!! .. 
'"' -!.! .... 
c.:o. 
41"-4"-' 

-t~-::· 
.;o,· . .;o·. 

-!.::..· 

-

- .... 

"" .. 

WELL CONSTRUCTION 

DETAILS AND/OR 

DRILLING REMARKS 

H~ 
:~ Cement/bentonite grout 
~: 
.C..b. 
4'-4'-
6.~. 

4·.0· .. 
.ll"-4' .. 
..:!.-.:1"-

•• .o·-.cl-
t>.l>. 

"" C..i> 

ttl 
,..•~,.-,• ,---- 4" Diameter Sch. 40 .. 
~~ flush-threaded PVC riser 
.c.·..;.· 

~-:!-. with 0-rings 
6.6. 
4-4'· 
:6:6: 
;o-. .(.\-. 
'td>. 
,;a· . .:o·.· 
·o.:t>: 
.a· .c.· 

8? 
~ 
~ 1~-"~~r+-- Bentonite chips 

~ ~ 

48~~~-~-~------------------~-L~~LL-----------
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PROJECT: Morton Reading Fl 

I~ SAMPLES Cl 

f- - Q) Q) 1- ~ .5: 
o... a> a.o. Cil~ o > -o 
w~ Ez E 6 o 0 m 
0 ~ c?J c?J !Ci:i u_ a:: 

-

-

-

50-

-

-

-

52-

-

-

-

54-

-

-

-

56-

-

-

-

58-

-

-

-

J 
~ 

62-

-

-

-

64-

-

+-

Log of Well No. UAW15-50 (cont'd) 

DESCRIPTION 
NAME (USGS): color, moist, % by wt., plast. density, structure, 

cementation, react. w/HCI, geo. inter. 

WELL CONSTRUCTION 

DETAILS AND/OR 

DRILLING REMARKS 

~~- S"BO<oholo 

48' - 48.5' : sand lens 
white crystal material 

1-- ·- ------------------ ·---
SANDY LEAN CLAY (CL) [TILL]: dark greenish gray t% 
(SGY 4/1), -85% medium to high plastic fines, -15% - f% 
sand/gravel, very hard _ ~---+---

.... Bentonite 
<1" sand lens at 50.5' [% 

- ~ 
- ~ 
- ~ 

t% 
- ~~-- 4" Borehole 

- ~ 
-~ 
~~ 
-~ 
-~ 
-~ 
- ~ 
~ 

- ~ 
- ~ 
- t% 
- ~ 
~ 

- ~ 
f-------------------------j ~~ f<l~-- Formation material 

Total Depth: 59 feet below ground surface 
-

-
-

-

-

-

-

-

-

-

-

WELL3 
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PROJECT: Morton Reading Fl Log of Well No. UAW16-1 0 

BORING LOCATION: -60ft. W. of Bldg. 21 

DRILLING CONTRACTOR: Boart Longyear 

'"lRILLING METHOD: Rotasonic 

DRILLING EQUIPMENT: Gussbach Sonic 

SAMPLING METHOD: 1 0' Core Barrel 

TOTAL DEPTH (ft.): 

15.5 
DEPTH TO WATER ATD: 

5.7' 
LOGGED BY: 

T. Jennin s 

SCREEN INTERVAL (ft.): 
5- 15 
CASING: 

4" Diameter PVC 

HAMMER WEIGHT: NA DROP: NA RESPONSIBLE PROFESSIONAL: REG. NO. 
M. Hemin 

01 DESCRIPTION 
~ .5: NAME (USCS): color, moist, % by wt., plast. density, structure, 
> -g cementation, react. w/HCI, geo. inter. 
0~~----------------~------~~--------------~ a:: 

0.0 

0.0 

0.5 

1.7 

2.4 

52.6 

38.5 

Concrete 

Caliche fill 

CLAYEY GRAVELLY SAND (SC): dark brown, -30% 
clay plastic, -10% fine gravel (<1/2"), -60% fine to 
medium sand, moist 

SANDY CLAY (CH): light brown to brown, wet, soft, 
very plastic 

CLAYEY SAND (SW/SC): tan to dark brown, damp, 
-10% gray clay interbeds and rip up clasts, -90% 
fine to coarse sand, loose, moderate hydrocarbon 
odor 
GRAVELLY SAND (SW): black, saturated, -10% fine 
gravel (<1/2"), clay as above down to 6.2', -90% fine 
to coarse grained sand, loose, heavy hydrocarbon 
odor, possible free hydrocarbon, intense black 
staining 

SANDY GRAVELLY CLAY (CL): dark gray, damp, 
-20% fine to coarse sand, -20% gravel (<2"), -60% 
gray clay, very stiff, moderately plastic, hydrocarbon 
staining locally along small fractures 

NA 
WELL CONSTRUCTION 

DETAILS AND/OR 

DRILLING REMARKS 

Well Vault 
12" Steel traffic cover set 

in concrete 

CemenUbentonite grout 

Bentonite chips 

1--it----1--- 4" Diameter Sch. 40 

flush-threaded PVC riser 

with 0-rings 

16-30 sand pack 

8" Borehole 

Centralizer 

>---'--+-- 4" Diameter stainless 

steel wraparound screen 

with 0.020" slots 



PROJECT: Morton Reading Fl 

Log of Well No. UAW16-1 0 (cont'd) 

SAMPLES 
Cl I..-. Q) 

I--
n_Q) 

Q.. 
w~ Eo 
0~ coZ 
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16-
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18-

-
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20-

-

-
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22-

-

-

-

24-

-

-

26-

-

-

-

28-

-

-

-

30-

-

Q).r-~~g 
Cll i..Q u... 

(!)CD 

1-

:::2·5 >"0 
0~ 

0::: 

DESCRIPTION 
NAME (USCS): color, moist, %by wt., plast. density, structure, 

cementation, react. w/HCI, geo. inter. 

SANDY GRAVELLY CLAY (CL): continued 

Total Depth: 15.5 feet below ground surface 

I?2S:::: Geomatrix Consultants 

.-_ 
·-- . == ··== 

-:. "f= 

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

WELL CONSTRUCTION 

DETAILS AND/OR 

DRILLING REMARKS 

f-4-t--- 6" End cap 

WELL3 
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PROJECT: Morton Reading Fl 
I Log of Well No. UAW17 -40 

BORING LOCATION: S. of Bldg. 26 I 
GROUND SURFACE ELEVATION AND DATUM: 
574.68 (Grnd.} 577.11 TOC, ft. (MSL} 
DATE STARTED: DATE FINISHED: 

4/5/01 4/5/01 
DRILLING CONTRACTOR: Bowser Marner 

'")RILLING METHOD: Rotasonic TOTAL DEPTH (ft.): SCREEN INTERVAL (ft.): 
49.0 24.5- 39.5 

DRILLING EQUIPMENT: 8" Diameter outer/4" Diameter inner casing DEPTH TO WATERATD: CASING: 

NA 4" Diameter PVC 

SAMPLING METHOD: 

HAMMER WEIGHT: 

- IX 
-

-

-

-

4-

-
;::: - 0 

w 
0 
"' 0 

- ;; 

6-

-
1\ I -

-

8-

\ -

- t-

-

10-

-

-

-

12-

-

-

-

14 

LOGGED BY: 

E. Mansell 
10' Sample Barrel 

NA I DROP: NA 
RESPONSIBLE PROFESSIONAL: REG. NO. 
M. HeminJ way NA 

Cl DESCRIPTION 
:2 .!:: NAME (USCS): color, moist, % by wt., plast. density, structure, • 
> u cementation, react. w/HCI, geo. inter. 
0 ~ ~----------------~--------~--~--~==~~~~ 

WELL CONSTRUCTION 

DETAILS AND/OR 

DRILLING REMARKS 0:: Surface Elevation: 574.68 (Grnd.) 577.11 TOC, ft (~ :;.L 

0.0 

4.2 

0.0 

0.3 

0.1 

Grass, [FILL] ~--~---
.6.6. 
.Cf4·-· 

-!.::..:. 

-~l ~-S-A_N_D_Y ___ C_LA---Y-( c=-L:-:)--:-[=F 1::-L-:-:L ]:-: --:-d-ar-:-k_y_e ;:-llo-w-:-is-:-h--:b-r-ow_n _____ --j ~ ~ 
(1 OYR 4/4), moist, -80% medium plastic fines, -20% - H 
sand, gravel, firm -~1 

4.5'- 5' : black material, odor, metallic object [sheet 
metal, wire, glass?] 

. (!l-4'-' 

-t-1-;: 
4'-4'·' 

-~{ 
6.0> . 
• (,;.4_-. 

-!.!.· 
i~o:c.:· 
.;o,· . .,o·.· 

-!-1-~--
4'-4'· 

-f.f_:· 
!.!.~ 
i>.o.. 

-:.o·-~--

6.6, 
4'-.ll'-
0.6 

-.a--4-
t:>.t:> 

~!"~ 
- 4'·4·' 

6,6. 
4'-4'· 

-:.:..:: 
6)!• 
4'-4'-· 
i!.:i: •. · 

-4'·4'·.". 
0.0 
4-4·' 
£>.6. 

- 4'·4'·.·. 
6.6. 
,(f..:CI
·6:6·· 

-4·4'·.". 
.!.!.'-

-i-1-~: 
4:1-4'·' -t-t ..... 
6.6 9.5' : 4" Cobble tt 

1------------------------ -t~ 

LEAN CLAY (CL) [TILL]: light olive brown (2.5Y 5/4), g-
moist, -85% medium plastic fines, -15% sand/gravel, -~t 

firm to hard - H 

Dark greenish gray (10Y 4/1) 

6.6. 
• tl-.:tl·. 
:i>.:C.: 

-1·!·:. 
4'·4·-· 
:O:o.:· 

-!:!:-~-
-~-!-;-: 

;a·.;a·.· 
-~:b.·' 

-tt·.· 
1H 

-tt-·· 
. .:f.o 
:t.:c.: 

-tt 
~f.(l· 

... C>:-:r>.: 

4·4· :c.:o.:· 
;a· . .c;.· 
'6.b 
:C:.'-,(1·' 
i>:c.:· 
;a·.,, ... 
·c.:c. . 
.:a-.(1-. 

~t 
O..b . 
.o·-.o: 

~! 
~~-. 

"" .(),"-.(1· 
'6."6. 
;a· . .().·. 

~l 
~-~· 
r;.::-

~t 
:o:-.:a·-· 
.D.:t;.:• 
.4"--.Ci·' 

~~· 4·-(1·' 
:i:.:t~o:' 
4'-.Q',' 

4" Diameter Sch. 40 

flush-threaded PVC riser 

with 0-rings 

~~- CemenVbentonite grout 
~.;:.· 
·;,.:~:>: 
;a· . .;a·.· 
:i:s.:is.:' 
4-4·-· 

~r 
~.;; .. 
~~-· 
6.6.· 
.:a·-.o· 

u 
,o· . .;o,·.· 
·c.:o. 
;o·.;a·. 
·o"i).· 
.t:l'-4. 
·o..b. 
,(f,(l· . 

~i; 

WELL3 
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PROJECT: Morton Reading Fl 

I~ 
f-o_Q) 
w$ 
0~ 

-

-

-

16-

-

-

-

18-

-

-

-

20-

-

-

-

22-

-

-

-

24-

-

-

-

26-

-

-

-

28-

-

-

-

30-

-

SAMPLES e> 

~ ~Vi .':2-E 
a.. a. 3:0 >"'0 
E~ E o o 0 ~ 
~ ~aiu.. cr: 

0.1 

0.1 

0.0 

0.0 

1-

Log of Well No. UAW17 -40 (cont'd) 

DESCRIPTION 
NAME (USGS): color, moist,% by wt., plast. density, structure, 

cementation, react. w/HCI, geo. inter. 

LEAN CLAY (CL) [TILL]: continued 

Increasing sand content 

2" to 3" cobbles 

POORLY GRADED SAND (SP): dark gray (5Y 4/1), 
wet, 1 00% fine sand 

Same as above 

WELL CONSTRUCTION 

DETAILS AND/OR 

DRILLING REMARKS 

steel wraparound screen 

with 0.020" slots 

WELL3 

~ Geomatrix Consultants Project No. 7168 j Page 2 of4 



Morton Reading Fl 
-

PROJECT: 

Log of Well No. UAW17-40 (cont'd) 

SAMPLES C) 
WELL CONSTRUCTION :c ....... Q) Q) -- :2.5 DESCRIPTION I--

a_Gl Q.. c. (/)- >"0 NAME (USCS): color, moist, % by wt., plast. density, structure, DETAILS AND/OR 3:: 0 w~ Eo E 0 0 om cementation, react. w/HCI, geo. inter. 0 ........ C11z C1l jJju. 0:: DRILLING REMARKS en en 
POORLY GRADED SAND (SP): continued f= 

f= - - f= 
f= 32- - f= 
f= 

- - f= 
f= 
f= - - f= 
f= 

- - f= 
f:= 
I= 

34- - f:= 
I= 

- - I= 
I= 
I= - - f:= 
I= = - - == == 36- - I== 
~ 

- - ~ 
f= 
f= - - f= .. 14-- 8" Borehole 
f= 

- - f= 
f= 
f= 

38- - f= 
0.0 f= 

- - f= 
f= CLAY (CL): dark gray (2.5Y 4/1), moist, 100% high f:= 

- plastic fines, homogeneous, soft - 1--

5.5" End cap 
-

V:: 40- -

~ r--- Bentonite chips 

- -
~ - - ~ 

- - ~ 
42- - ~ 

~ - -
~ - - ~ 

- - ~ 
44- - ~ 

~ 4" Borehole 
- -

~ - - ~ 0.0 
- - ~ 

46- - ~ 
~ - -
~ - - ~ 

- - ~ -· 

48 ~ 
I WELL3 
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PROJECT: Morton Reading Fl 
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SAMPLES ' e> 

m m ._ ~ .S 
a.ci a.~ 0 >" 
Ez E o o 0 ~ 
~ ~il)u. a::: 

'---

Log of Well No. UAW17-40 (cont'd) 

DESCRIPTION 
NAME (USGS): color, moist,% by wt., plast. density, structure, 

cementation, react. w/HCI, geo. inter. 

CLAY (CL}: continued 
-

~------------------------------------ -
Total Depth: 49 feet below ground surface 

-

-

-

-

-

-

-

-
-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

WELL CONSTRUCTION 

DETAILS AND/OR 

DRILLING REMARKS 

t% 
~_,..~- 4" Borehole 

~ 

WELL3 
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PROJECT: Morton Reading Fl Log of Well No. UAW18-20 

BORING LOCATION: Near S.W. Corner Bldg. 22 

DRILLING CONTRACTOR: Boart Longyear 

"'lRILLING METHOD: Rotasonic 
TOTAL DEPTH 

25.0 

DRILLING EQUIPMENT: Gussbach Sonic 
DEPTH TO WATER ATD: 

SAMPLING METHOD: 

HAMMER WEIGHT: 

2 

4 

NA 
6" X 1 0' Core Barrel 

NA 

0.5 

20.4 

0.0 

0.0 

4.7 

DROP: 

Concrete 
Base/fill material 

NA 

SANDY GRAVELLY CLAY (CL): brown, wet, -60% 
clay,-30% fine to coarse sand, -10% fine gravel, 
soft, moderately plastic 

GRAVELLY SAND (SW): brown to gray, wet, -70% 
sand, -30% gravel (<2"), loose, uncemented 

SAND (SW): brown, wet to saturated, fine to coarse 
grained, loose 

0.2 Same as above but black with moderate hydrocarbon 
odor 

0.0 

I?2S= Geomatrix Consultants Project No. 7168 

SCREEN INTERVAL (ft.): 

7.5- 17.5 
CASING: 

4" Diameter PVC 

REG. NO. 

NA 

DETAILS AND/OR 

DRILLING REMARKS 

12" Steel traffic cover set 

in concrete 

16-30 Silica sand 



PROJECT: Morton Reading Fl 

Log of Well No. UAW18-20 (cont'd) 

DESCRIPTION 
NAME (USCS): color, moist, %by wt., plast. density, structure, 

cementation, react. w/HCI, geo. inter. 

CLAY (CH): gray, damp, very stiff, very plastic 

SAND (SW): dark brown to black, wet, loose 

SANDY GRAVELLY CLAY (CL): gray, damp, -60% 
clay, -20% fine to coarse sand, -20% gravel (<2"), 
moderately stiff 

GRAVELLY CLAY (CL): gray to greenish gray, damp, 
very stiff, moderately plastic, with small green clay 
clasts and -5% small (<1/4") gravel 

Total Depth: 25 feet below ground surface 

~ Geomat Project No. 7168 

WELL CONSTRUCTION 

DETAILS AND/OR 

DRILLING REMARKS 

Bentonite chips 

WELL3 
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PROJECT: Morton Reading Fl 
Log of Well No. UAW19-80 

BORING LOCATION: N. of E. Tank Farm 
GROUND SURFACE ELEVATION AND DATUM: 
578.13 (Grnd.) TOC 580.09 ft. (MSL) 

DRILLING CONTRACTOR: DATE STARTED: DATE FINISHED: 
4/6/01 4/7/01 Bowser Morner 

'JRILLING METHOD: Rotasonic TOTAL DEPTH (ft.): SCREEN INTERVAL (ft.): 
79.0 63.5 - 78.5 

DRILLING EQUIPMENT: 8" Diameter outer/4" Diameter inner casing 
DEPTH TO WATER ATD: CASING: 
NA 4" Diameter PVC 

SAMPLING METHOD: 

HAMMER WEIGHT: 

SAMPLES 
I_...._ Q) 

Q)-1~ f--a_Q) 
(i. -a.~c; w2 Eo E 0 o 

0~ roZ ro-u.. 
(/) (J)Ill 

- IX 
-

w N 

"" - 0 

0 

2- ~ 

-

-

-

4-

-

-

-

6-

-

-

8~ 

-

-

10~ 

-
I 

-

12-
I 

j 
14 l 

10' Sample Barrel 
LOGGED BY: 
E. Mansell 

NA I DROP: 
RESPONSIBLE PROFESSIONAL: 
M. Hemin! way 

NA REG. NO. 
NA 

C) 

~.5 
>" om 

0:: 

0.0 

0.0 

0.0 

0.0 

0.0 

DESCRIPTION 
NAME (USGS): color, moist,% by wt., plast. density, structure, • 

cementation, react. w/HCI, geo. inter. 

Surface Elevation: 578.13 (Grnd.) TOC 580.09 ft. (tv'' l) 

Grass ~! 
f------~:-:-=---=~--:::~:-:---:---:--;;---:--;-:---:----::-------j - !.: .. :. 

CLAYEY SAND (SC) [FILL]: dark yellowish brown, !! 
(1 OYR 4/4), moist, 80% medium sand, 20% medium - H 

~--..a.-plastic fines, soft _ !!. 
D.:c..-· 
-~:-.:0:-· 

-a~ 

_______________________ jf 
SANDY CLAY (CL) [FILL}: dark yellowish brown H 
(1 OYR 5.4), moist, 80% medium plastic fines, 20% - H 

O..b.. 
.o·-.o·
."t>."b." 
4-..o.· 
."6."6. 
.4"-.41-
."6."0. . 
. i:r-.o·.· a 
;o· . .o·· 
~ ~-

"'"' O..b. 

"'"' ·o.:c. 
4·4· 
:o..t> . 
.:o.·-,;o:-· 
:o.:t. . 
..o·-..o
:~:o.. 
;o· . .;o·. 
:D.:t.: 
;o·.,o·.· 
:t.:c.: 
..o·-..c.·-· 
:c.:c.:· 

WELL CONSTRUCTION 
DETAILS AND/OR 

DRILLING REMARKS 

.:c.·-.4·-· 
sand, soft - H a~r-- Cement/bentonite grout 

C>.C> . 
.:a·-..o· 
_l)_l)._ 

.4"-4'
:D.:D.. 

,(f4:f. 
:is.:o.· -n 
..a,·.,;,o,· 
t>."t:>. 

~-----------------------~ 

LEAN SANDY CLAY (CL) [TILL]: yellowish brown .p 
~:!.> 

(1 OYR 5.4), moist, 80% medium high plastic fines, - H 
20% sand and gravel, soft-firm - H; II 

Less sand than above 

Becomes harder with depth 

Dark gray (5Y 4/1), hard 

.t:..l:> 

.:o.·.,;,o,·. .:o.·.,;,o,· 
i> :D..-· :o._'t>. 

- ~--~--~ 4-.<&·-
b.O. :0.:1)._ 

.o,· . .;o,·. .o·.,;,o,·. 
b.O.. .c.:~:· -n ~f 
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o.:c.-:· 
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6.6. 
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!'1".'
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n 
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-n 
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4'·4·' 
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.4'·4·· 
is:o.. -n 
-':1'-..:0. 
---~_;_:· 

WELL3 I 
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PROJECT: Morton Reading Fl 

Log of Well No. UAW19-80 (cont'd) 
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WELL CONSTRUCTION 

DETAILS AND/OR 

DRILLING REMARKS 

~~t----- Cement/bentonite grout 
J:!..C.. 
.c;-.c 
C..b 
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WELL3 
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PROJECT: Morton Reading Fl 

Log of Well No. UAW19-80 (cont'd) 

SAMPLES 
Ol I.-. 

(l) w- 2·£: DESCRIPTION 1--
o_(l) Q.. c. rn >" NAME {USGS): color, moist, %by wt., plast. density, structure, w-2 Eo E 3: 0 o:3 0 0 cementation, react. w/HCI, gee. inter. o--- roZ ro iDLJ.. c:r:: (J) (J) 

CLAY (Cl): continued 
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Same as above 
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Same as above 
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WELL CONSTRUCTION 

DETAILS AND/OR 

DRILLING REMARKS 

w 
~·r-- Centralizer 

~r 
1"tj 
4"-.i:f. 
:6:6. 
,;a· .• cf· 

~-t·~· 
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.i::o"·.(l· 

~1 
.a··..a 
·o.:o. 
..o.·-.cr.· 
·o.:b. 
,o·.,o 

WELL3 

I Project No. 7168 I Page 3 of 5 



PROJECT: Morton Reading Fl 

Log of Well No. UAW19-80 (cont'd) 

SAMPLES 
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w~ Eo 
0~ roZ 

(/) 

-

-

-

50-

-

-

-

52-

-

-
-

54-

-

-

-

56-

-
-

-

58-

-

-

-

60-

-

-

-

62-

-

-

-

64-

-

Q)--. 
a. (/)-
E S: 0 
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Cll COIL 
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DESCRIPTION 

> -g I Oa> 
0:: 

NAME (USCS): color, moist, %by wt., p!ast. density, structure, 
cementation, react. w/HCI, geo. inter. 

WELL CONSTRUCTION 

DETAILS AND/OR 

DRILLING REMARKS 

0.0 

0.0 

CLAY (CL): continued 
.()·<0."· 
."b."C.. 
,;o·.;a·. 

-f.!_:_· 
6.'6 
4-.:0' 

-H· 
4'-4'-

-~-!-' 

.().·.().· 

6.6 . 
.a·-.:o.·.· 

H 
,(f4'·' 
:C.:t>. 

0..1>. 
;a·. :a 

- !.!:
'6.'6'' 
;a·.;.,·.· 

~:!: 
~! 
~!.: 
~-~1--- Cement/bentonite grout 
~! 

-~-~ .... -
:i>:o.:· 
4-.:co- · 

-!.!_:_· 
ts.:D.: 

.:.0-.Ll-. 

-!.;.:. 
:i>:t.: 
-<1-4'-

- !f.:: 
:ts. :6: .:a· . .;o,·.· 

-!!-~ 
b.i!>. 

..;l-.:0."-

1--------------------------1 -!-~
:D.:D.: 
.o·.,;c;.· POORLY GRADED SAND (SP): dark yellowish 

brown (10YR 4/4), wet, 95% medium sand, 5% low 
plastic fines 

-:..;..-·: 
b.i!>. 

.:a·.:o.·-

-t-~·~: 
.:o.·-.:o.·-

-~-~ ... 
:zs.:zs.: .;o,· . .:o,·.· 

-!.::.-:· 
·c.:c,.·· 
.(r.:a,·.· 
t:.."o. 

-44. 
."ts-.'6." 
-':l'-4 
t>."t> 

1----------------------------! - 4.<> 
SILT (ML): 56.5' ~! 

1-----------------------------i - :.~ ..... : 
LEAN CLAY (CL) [TILL]: dark gray (5Y 4/1), dry to g 

·o..c. 
moist, 85% low plastic fines, 15% sand gravel, very - ~; 
~~ ~ - ~-:~:

.1>.1> . 

n 
6.6. 
4-.cr 

~t 
.l!'-.4'
:i:.:D..
.:o.·-.(1 
·o:e:.. 
.(),'.,(!;. 
:o:e:.:· 
.tl,'-4"·' 
:t.:i:i.:· 
.:o.·-.:o.·.· 
·c.:t>. 
.c.· .. a.-· 
·;:,.;;:. 
~i-.4'
·c.:ts.·" 
.:o.· . .:o.·.· 
:C.:i:. 
,4" . .(.". 
:b:i.s.. 
i:l-4'·" 
6_'i;..;' 

.1::1'-.C."-. 

~t 
.:o,· . .;o·.· 
r;;,. b. 
;o· . .c.·.· 
·r.:c. 
.C.·-4'· 

~-t-;: 
,o . .;o·.· 
·c.:r.: 
.Ci-4" 
·c.:i.s.. 
.c.·-.c.·-

~-!·_:: 
,a-. ,a~ . 

i--~"'.-6;-"*:: -- 4" Diameter Sch. 40 
O..b." 

.. :.-r4::r
:6:o.:· 

- ,4'-41"· 
~>:c. 
4·-:o;-· 
'6.'6' 

,a._;o·.· 
·;,.:c.: 
4"·4' 

flush-threaded PVC riser 

~-t-: with 0-rings 
- 4-~ 4'-4'-' 

J.'d>. :i::.:c.: 
-~1-4'- .c.·..o.·-· 
.6."6." ·;,.:6:· 

Same as above 
- 4·9·· · ~-r;o·. 

-~ ~ 
-~ ~ 

r------------------1 ~~ 1~/Wvt--- Bentonite chips 
POORLY GRADED SAND (SP): light olive brown ~ t/j 
(2.5Y 5/4), wet, 95% medium to coarse sand, 5% -~ !/; 
gravel (1"0), trace fines ~ !/; 

r-~s=IL~T~(~M~L)~:~Iig~h~t~ol~iv-e~b-ro_w_n~(2~.=5Y~5/~4)~.-w~et~.~10=o=%~1~ow--~ -~ ~ 
plastic fines, trace fine sand, soft -v 1\ 

l'\ VI-- Centralizer 

- . ·!== . 
~ 

1------------------------------1 - · .. ~ 
POORLY GRADED SAND (SP): light olive brown ~ 

2.5Y 5/4), wet, 95% medium to coarse sand, 5% - f=t--t--
I= 
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PROJECT: Morton Keading rl 

SAMPLES 
~c I<~> (1)1.._ 
a_<l> 0. a.cn-wg~E~E~~g 
0 Cll Cll;;::; lL 
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Log of Well No. UAW19-80 (cont'd) 

DESCRIPTION 
NAME (USGS): color, moist, % by wt., plast. density, structure, 

cementation, react. w/HCI, geo. inter. 

gravel, trace fines ~ -
~-----------------------------------------~ - == 

65.5-66' silt lens :::= 
~----------------------- ~ 

SILTY SAND (SM): light olive brown (2.5Y 5/4), wet, f= 
80% medium sand, 20% low plast fines -. . f= 

f= 
- ~ 

f= 
~ - f= 

WELL CONSTRUCTION 

DETAILS AND/OR 

DRILLING REMARKS 

~ 
- f--1----f.i....-.+-- 4" Diameter stainless 

!= 

Same as above 

abundant 3"-4" cobbles (70'-71.5') 

f= steel wraparound screen - ·. t::= 
f== with 0.020" slots 

- f= 
f= == - == 
== _ _. == 
== == -·· == 
== - ... == 
== -

~-------------------------------------------~ - ~ 
WELL GRADED SAND (SW): yellowish brown (1 OYR 
5/6), wet, 100% sand, trace low plastic fines, trace 
gravel 

== -- == ==. == -·· ;= 
f= 

- f= 
f= 
f= - f= 
f= 

-: ~ 
f= 
~ - f= 
~ 

- f= 
~ 
f= - ·. f= 
f= 

- f= == == - == 
== 

~-------------------------------------------~ - == 
CLAY (CL): very dark gray (2.5Y 3/1 ), dry to moist, 
100% medium plast fines, trace fine sand, fine black 
laminations 77'-78', soft-firm 

Total Depth: 79 feet below ground surface 

== == - . == 
== - ..... r--
e-+-'-'-:-'i-- 5.5" End cap 

l~E1~-- Formation material 
llQ. ~~ 

-

-

-

-

-

82~~_J--~--~------------------------------------~_L ______________________ ___ 
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PROJECT: Morton Reading Fl 

BORING LOCATION: N.E. Corner of Plant-60ft. N. of Bldg. 15 

DRILLING CONTRACTOR: Bowser Marner 

Log of Well No. UAW20-60 
GROUND SURFACE ELEVATION AND DATUM: 

576.52 (Grnd) TOC 576.13 ft. (MSU 
DATE STARTED: DATE FINISHED: 

4/9/01 4/10/01 

DRILLING METHOD: Rotasonic 
TOTAL DEPTH (ft.): SCREEN INTERVAL (ft.): 

64.0 46.5 - 61.5 
DEPTH TO WATERATD: CASING: 

NA 4" Diameter PVC DRILLING EQUIPMENT: 8" Diameter outer/4" Diameter inner casing 

LOGGED BY: 

E. Mansell SAMPLING METHOD: 10' Sample Barrel 

HAMMER WEIGHT: NA I DROP: NA 
RESPONSIBLE PROFESSIONAL: REG. NO. 

SAMPLES 
I.-- Q) Q) -f--
o..CI> Q.. a. IJ)-

w~ Eo E ~ 0 
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Cl 

~-= >"0 
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0:: 

0.0 
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0.0 

M. Heminc wav 
DESCRIPTION 

NAME (USCS): color, moist, % by wt., pia st. density, structure, 
cementation, react. w/HCI, gee. inter. 

Surface Elevation: 576.52 (Grnd) TOC 576.13 ft. M pL) 

Black material 

Dark yellowish brown (1 OYR 4/4), -70% low plastic 
fines, -30% fine to medium sand, soft 

4'-.io.'-' 
:o.:o.:· 
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-~~ ... 
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-:!":!' 
.;o· . .;o·. 
·o.:;~ . . · 

- !·t·.~-
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-~-t-~: 
;o,·.:.o,·.· 
·c.:c..· 

- tt· .. ·. 
:4'·4 .. 

-~t 
:c.:c.:· 

-U 
4'-.(f
r:..r::.. 

1------------------------------H 
CLAY (CL): light olive brown (2.5Y 5/3), moist, t! 
-100% medium plastic fines, trace sand, hard -~i 

:4--~ ..... 

L-S-I_L_T_(_M_L_):_y_e_llo_w_i-sh-br_o_w_n_(_1 O_Y_R_5-/6_)_, w_e_t_, ---1 O-O--:-o/c----o---1 -~~· 
low plastic fines, trace fine sand, soft -~{ 

-~-~-:. 

-~~; 
-~~:~ 

.AJ> 

I?2S:::: Geomatrix Consultants Project No. 7168 

NA 

WELL CONSTRUCTION 

DETAILS AND/OR 

DRILLING REMARKS 
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PROJECT: Morton Keadmg t-1 

Log of Well No. UAW20-60 (cont'd) 
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DESCRIPTION 
NAME (USCS): color, moist, % by wt., plast. density, structure, 

cementation, react. w/HCI, geo. inter. 

44· 

SILT (ML): continued !.!· 
f-----------------------------------1 -·!-.!-· 

CLAY (CL): dark gray (5Y 4/1), moist, -100% g 
medium plastic fines, soft to firm, homogeneous - !~ 

'D.:C.. 
.icf.4·-

Higher plasticity than above. 

Same as above, high plastic fines, soft 

Same as above 
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WELL CONSTRUCTION 

DETAILS AND/OR 

DRILLING REMARKS 

~·~- Cement/bentonite grout 
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PROJECT: Morton Reading Fl 

SAMPLES 
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Log of Well No. UAW20-60 (cont'd) 

DESCRIPTION 
NAME (USGS): color, moist, % by wt., plast. density, structure, 

cementation, react. w/HCI, geo. inter. 

CLAY (CL): continued 

-1" gravel layer 32'- 32.1' 
Yellowish brown (10YR 5/4), firm to hard 

.o::!,'..~·
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-f..!. 
t>:t:s.: 
4'.4'' 

-!-~: 
'6.'6 
.(1-.0:.\'-. 

-!.::_:_· 
·t.:o.· 
• i:\"-4'-' 

-i!-~ 
4·-.o.·-

l--------------------------------------------------------l - ~.~. 
POORLY GRADED SAND (SP): light olive brown 
(2.5Y 5/4), moist, -100% fine medium sand 
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WELL CONSTRUCTION 

DETAILS AND/OR 

DRILLING REMARKS 

-!.!.: 
:i>:is.. 
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~~>~1-;.;r--- 4" Diameter Sch. 40 
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:t.:t:. .;..,_· . .o·.· 
:e:.:t:. . 
.(1" • .(),"." 

flush-threaded PVC riser 

0-rings 

Gravel 38'-38.5' 
-:.::. ... · 

r>.'o.' 
4'·.0.· 
t:>.t!> 

:6::6 
~-<>•+-- Cement/bentonite grout 

~t Same as above, trace fines -tt. 
.;e.· . .;e.-. 
6'6. 
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i>:i>. 

4"·.4" 
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4"·.4"· 
"6:is . 
. (f-.4"·. I---------------------------------------------------------1-H 

POORLY GRADED SAND (SP): light olive brown U 
:o:c.: 

(2.5Y 5/4), moist, -100% fine medium sand -;,;, 
~·~· 
6.'6 

~~l 
.(1-.0'·. 
'i>:c.:· 
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_\ 
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.:e,· . .t~.·. 

~~ 
7} 
~ 
~ ~ Bentonite chips 

~ 
B ~ Ceo!"';'" 

-.·.·=····· 
-· - .. == ·. · .. ·r=·. 

-I= ·. 1--. 
I= 

48-L---L~L_ __ _L ____ ~--------------------------------------------------------L-~-·~·r--__ L_~---------------------------
WELL3 
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I 

PROJECT: Morton Reading Fl 

Log of Well No. UAW20-60 (cont'd) 

SAMPLES C) :I:.-.. Q) 1--a_Q) Q.. 
w~ eo c- "'z 

Cl) 

-

-

-

50-

-

-

-

52-

-

-
-

54-

-
-
-

56-

-

-

-
58-

-
-

-

60-

-
-

-
62-

-
-

-
64-

-

Q)- :2.5 
Q. U)- >"0 
E ~ 0 om oo 
Ill iDU. a::: Cl) 

DESCRIPTION 
NAME (USCS): color, moist, % by wt., plast. density, structure, 

cementation, react. w/HCI, geo. inter. 

POORLY GRADED SAND (SP): continued ~ 1--
-F= 
~ 1--

- I= 
I= 1--

- I= 
I= 1--- I= 
f= 1--

- I= 
I= 1--

- I= 
I= 1--

- I= 

WELL CONSTRUCTION 

DETAILS AND/OR 

DRILLING REMARKS 

I= 
- . ~ ::~r-- #6 Global filter pack 

f= ·. sand 
- ~ 

f= -:· ~ 
f= 1-

- F= 
~ 1--- t= 
~ 1--

- ~ 
F= 

- 1--~~1-":t-- 4" Diameter stainless 
F= 

- I= 
~ 1--

-~ 
F= 

steel wraparound screen 

with 0.020" slots 

t-
1---------------------------------------------- - F= 

f= WELL GRADED SAND WITH GRAVEL (SW): 
yellowish brown (1 OYR 5/4), wet, -60% sand, -40% 
fine gravel (0 -1"), trace fines 

1---t= 
~ 1--

- I= 
I= - t= 1-- 8" Borehole 
I= 

- I= 
l= 1--- f= 
F= 1-

- F= 
I= t--

~--------------------------------------------1 - F= 
I= SANDY LEAN CLAY (CL): [TILL]: light olive (2.5Y 

5/4), dry to moist, -80% medium plastic fines, -20% 
fine sand/gravel, very hard 
3" - 4" cobble at 61.5' 

Dark gray (5Y 4/1) 

1--
-~ 

F= 
I= -

-

-

r+.-'t--- 5.5" End cap 

-

~ 
~ ~~-- 4" Borehole 

~ -
1---------------------------------------------_, -

Total Depth: 64 feet below ground surface 

1'!~11'9---- Bentonite chips 

rL 

-

WELL3 

~ Geomatrix Consultants I Project No. 7168 I Page 4 of4 



PROJECT: Morton Reading Fl Log of Well No. UAW21-30 

BORING LOCATION: S.E. Bldg. 40 
I GROUND SURFACE ELEVATION AND DATUM: 

563.52 (Grnd.) TOG 565.73 ft. (MSL) 

DRILLING CONTRACTOR: Bowser Marner 
DATE STARTED: DATE FINISHED: 

4/10/01 4/11/01 

DRILLING METHOD: Rotasonic 
TOTAL DEPTH (ft.): SCREEN INTERVAL (ft.): 

27.0 11.5- 26.5 

DRILLING EQUIPMENT: 8" Diameter outer/4" Diameter inner casing 
DEPTH TO WATER ATD: CASING: l 
NA 4" Diameter PVC 

SAMPLING METHOD: 

HAMMER WEIGHT: 

' SAMPLES 
:X: I 1- Z' !·Q.) Q) (ij 
n.a> a. .a.:;::a 
w~ E~ Eo o 
0 ro roCDLL 

(/) (/) 

-

-

-

2-

-

-

-

4-

-

-
-

6-

-

- l-

- 1\ I 
8-

- I \ 
I-

-

10- ~ 
S' 

- ~ 

-

-

12-

-

-

-

10' Sample Barrel 
LOGGED BY: 

E. Mansell 

NA I DROP: NA 
RESPONSIBLE PROFESSIONAL: ] REG. NO. 
M. Hemin~ wav 

I I DESCRIPTION 
~ -~ NAME (USGS): color, moist, % by wt., plast. density, structure, ~ 
> " cementation, react. w/HCI, gee. inter. 
0 ~ ~---------=~~~~~~--~~--------------~ 

0:: Surface Elevation: 563.52 (Grnd.) TOG 565.73 ft. (N L) 

Grass 
[FILL] -H:~ 

·t.:o·· 
4-:0 

~-----------------------------:------:-------------i - ~-!-
SANDY CLAY (SC) [FILL]: dark yellowish brown, !! 
moist, 70% low plastic fines, 30% medium sand, - H· 

:c.:o.. 
;o,-• .:o~ 
:i>:b. 

t!"} 
.tl'-,(f.' 
:C.:b.: 
;a . .;o·.· 
:~:;,:· 
.;o· . .;a·.· 

~-~-~-

I NA 

WELL CONSTRUCTION 

DETAILS AND/OR 

DRILLING REMARKS 

..<3'-4'·' abundant roots -!{ 
:6.6 
.(1·4·· 

~~f--- CemenUbentonite grout 
"·" 4"·.4"-

0.0 

0.0 

0.1 

-!.!. 
is.o..· 
~;1·9··:. 

~~l· 
:o:o.. 
.:o·-.o::.·-

-!-~: 
t>:o:· 

-~f 

o,;;, .. 
_.o._;o·. 
·t:.:o.:· 
;a· . .;o·. 
:&.:6. 
;a . .;o·.· 
D.:t;.·· 
;a· . .;o· 
:C-:6: 
.;o· . .;o·. 
~:6: 

,t 
.-o-1>. 
~--4' 
.0.6. 
;o . .tr,· 
:i>:r>. 

4'-4· .;o,· . .,o·.· 

~--------------------------~-:-----=-:=-:-------, - !.!. ~-f_:_· 
POORLY GRADED SAND (SP): olive brown (2.5Y !!· ::! 
4/4), moist to dry, -95% medium sand, -5% fine - H H 
gravel, trace fines, odor? -il. ~l 

-i-~· .. _.-: ;.:-.~ 
~- .0..6. 

-~ ~ 
-~ ~ 
-~ ~ 

4" silt lens 

4" Diameter Sch. 40 

flush-threaded PVC riser 

with 0-rings 

Same as above 
odor? 

-~ ~ 
-~ ~f--- Bentonite chips 

-~ ~ 
0.1 

10-1 0.5' sandy clay seam [till?] 
gravel larger than above (1 "-2") -~ ~ 

-~ u_ 

-K Bf.o- Cootcoli''' 

-j=_ 
f= 

- .· · >-f---\.oil--+- 4" Diameter stainless 
[::::= 
~ - :· [::::= 
[::::= 

-· I= 
[::::= 
-~ 

- 1--

steel wraparound screen 

with 0.020" slots 

.f::= 
J= 14j_ __ Llj_ __ l_ __ j_ __________________________ ~----------------L-~~~~----------------~W~EULL~3~ 

~ Geomatrix Consultants Project No. 7168 I Page 1 of 2 



I 

PROJECT: Morton Reading Fl 

J:~ 
f-o_Q) 
w.l!l 
0 ........ 

-

-

-

16-

-

-

-

18-

-

-

-

20-

-

-

-

22-

-

-

-

24-

-

-

-

26-

-

SAMPLES 

- 1-

-

28-

-

-

-

30-

-

0.0 

0.3 

0.1 

0.3 

0.1 

Log of Well No. UAW21-30 (cont'd) 

DESCRIPTION 
NAME (USGS): color, moist, %by wt., plast. density, structure, 

cementation, react. w/HCI, geo. inter. 

WELL CONSTRUCTION 

DETAILS AND/OR 

DRILLING REMARKS 

POORLY GRADED SAND (SP): continued 

Same as above 

21.6- 22.3' clay seam [till?] 

f= 
~ - . t-

o ·I== 
t-:. ·I== 

·. ~ 
. t-1--- .· ·I== 

I== - .... I== 
. :~ 

I== 
- ~ 

I== . ·t-- .·. I== 
.I== 

- · .. t-t
. 1--

1== 
- ·. · ~ 1-- 8" Borehole 

= . --. == 
== -.: == == == -·· == 
== - == :=: 
t::::::: - == 
I== 

- . ~ 
I== 

- ·. ~ 
I== 
~ 

- I== 
f= 
~-- . 1== e:-r-- #6 Global filter pack 
f---1== sand 

-.. I== I== 
- ~ 

I== 
I== - I== 
~ - ·.· I== 

24.5 - 25' silty sand (SM) [till] f= 
1--1--

f--------------------------1 - .·. t:: 
SANDY LEAN CLAY (CL) [TILL]: olive gray (5Y 4/2), := 
dry to moist, -80% low plastic fines, -20% sand - ·. ~ 
gravel, hard == -: .. 

e+~-- 5.5" End cap 

1~""-~'\J~~-- Formation material 

Total Depth: 27 feet below ground surface 

J 
-

-

-
-

-

WELL3 
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PROJECT: Morton Reading Fl 

BORING LOCATION: S.E. of Bldg. 40 

Log of Well No. UAW21-80 
GROUND SURFACE ELEVATION AND DATUM: 

563.32 (Grnd.) TOC 565.47 ft. (MSL) 

DRILLING CONTRACTOR: Bowser Marner 
DATE STARTED: DATE FINISHED: 

4/16/01 4/16/01 

DRILLING METHOD: Rotasonic 
TOTAL DEPTH (ft.): SCREEN INTERVAL (ft.): 

75.0 64.5-74.5 
DEPTH TO WATER ATD: CASING: 

NA 4" Diameter PVC DRILLING EQUIPMENT: 8" Diameter outer/4" Diameter inner casing 

SAMPLING METHOD: 

HAMMER WEIGHT: 

SAMPLES 
I,...... 

<ll <ll ..... 1--
a_<ll Q..Q. II)-
w~ E 0 E 3: 0 

0 0 o---- roZ Cll rolL 
U) U) 

- IX 
-

-

2-

-
-

-

4-

-

-
\ 

6-

-

-

8- I 
-

- 1-

-

10-

-

-

-

12-

-

-

-

14 

1 0' Sample Barrel 
LOGGED BY: 

J. Eidem 

NA I DROP: NA 
RESPONSIBLE PROFESSIONAL: REG. NO. 

0) 

2-~ 
>" olll 

0:: 

M. He mine way 
DESCRIPTION 

NAME (USCS): color, moist, %by wt., plast. density, structure, 
cementation, react w/HCI, geo. inter. 

Surface Elevation: 563.32 (Grnd.) TOC 565.47 ft. (M L) 

0-25' taken from log UAW21-30 
Grass and topsoil 

4-9. 
O..ll>. 
4"·4·-· 

- !.!·.·· 
t>:i>: 
.(1':0. 

~------------------------------------------------~ -!~: 

SANDY CLAY (SC) [FILL]: dark yellowish brown, 
70% low plastic fines, 30% medium sand, abundant 
roots, moist 

Ot> 
;a· . .a 

-!.:.:· 
6."0.. 
.(:f.:O."· 

-!.! .... 
~.;' 

- _C..J>. 

t~· 
4·4'· 

- !.:..:.· 
::.:c.. 
;a·.:o.·.· 

-~!·· 
. 6,. 
:4'-.:a 
b.t> - .. , 
b."c.: 
:a·-.;cr.· 

-4! 
r:.:D.: 
. .cr~·.· 
b.b 

- 44 
o.:o.: 
4·:0."· 
:c..."6" 
;a· . .a 
O.t> .... -:·!. 
·oJ> 
~-·~··:. 

-!·i ... 
4" . .(!". 

-_;'.;>, 
b.c.:• 
4·.a 

-1·i.· 
,o· . .;o·.· 
o.:D.: 

-4·4···. 

~~ 
-~ . .;' 

·o.:e. 
~-4·. 

~-----------------------~ 
POORLY GRADED SAND (SP): olive brown, (2.5Y ,:,< 
4/4), moist-dry, 95% medium sand 5% fine gravel, - g 
trace fines, possible odor _ ~.;' 

O..b. 
4"·4··· 
o.:o.·· 

-4"·4"·". 
t>."b.. 
4"4".". 
o..c.. -tt_:. 
4·-:o.·.· 
O.:D.." 

-:4·.;.a·. 
O.t> 
.()'4· 
:b..b 

-:4··~ 
6.6. 
.;o·.;~;.· 

5:D.:" 
-4··~·· 

6.6. 
.;o· . .;o·.· ,.,. 

-~·.a 

r.;'~ 
bO 

-:4"·4··: 
l>.O 

.(),· . .;o·.· 

-~.!. 

.O..t>. 

.(! . .().. 
-,. b .... 
:c..o.. 

tt~ 
..:1-4'· 
1>.0.. 
:c.· . .;a 

~~-,. . 
.i::l'-.00. 
·t.:i>: 
.i:!-4-
C.)$. 
.o.-.0-
0.:i>.. 
.a-.i:i·-· 
C..b . 
.i::l-4' 

~.~· 
~-4·: ,. .. 
4-~. 
fl..6 . 
.d-4:!.·' 
11."r:.. 
4·4 

[!~ ... 
.o·-..,Q
:c..b.. 
j;j-4· 
c.:o.. 
4·4·' 

r; ~ ~ :&..c>. 
4'-4'· 
C.:o.. 
4'-4'·' 

.C.:b: 
;o, . .;o·.· 
-~-b. 
.;c. . .;o,· 
A..b 
.;a.· . .;o 
.6 6. 

NA 

WELL CONSTRUCTION 

DETAILS AND/OR 

DRILLING REMARKS 

H r-- 8" borehole 
~~ 
0..6 
.i::l-4· 
.'6."0. . 
.(l'-4' 
:c..c. 
.:o·-Li. 
'6.i>. 
.;o,· .• o:~:-· 
0..6. 
4-.c.· 

;! 
~~I-- Cement/bentonite grout ,.,. 
4-4-
.t>..b. 
.o.·-:c.· 
:li-.6. 
;o,· . .;o,·.· 
_'i;._i>:· 
.;o,·.;o·· 

~~·. 

~~ 
.O..b. 
..:f4 
,/:!..0.. 
...;\-~-

[!~ 
~~ 
.0."6. 

tt~ 
.4-.if' 
'i:i :t>. 

~~ . 
<1·.0 
6.6 .... 

l<i.-.~~-'.t:i:4· -- 4" Diameter PVC riser 
~~· 
·o.:o.. 
f·1J 
..:1·4" 
0..0.. 

WELL3 
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PROJECT: Morton Reading Fl 

Log of Well No. UAW21-80 (cont'd) 

I.-. 
SAMPLES Cl 

Q) Q) 1--a_<P a.. a. 
w~ Eo E a._, Cl)z C1) 

(/) (/) 

-

-

-

16-

-

-

-

18-

~ -
-

-
20-

-

-

-

22-

-

-

-

24-

-

-

-

26-

-

-

-

28-

-

-

-

30-

-

- ~.5 
~0 >" 
0 0 o:B 
iliu. 0::: 

DESCRIPTION 
NAME (USCS): color, moist, % by wt., plast. density, structure, 

cementation, react. w/HCI, geo. inter. 

POORLY GRADED SAND (SP): continued 

LEAN CLAY with SAND (CL) [TILL]: dark grayish 
brown (2.54 4/2), moist, 80% medium to high plastic 
fines, 20% medium to coarse sand, trace gravel, hard 

~ Geomatrix Consultants 

.Q·,C!I· 

~-1-~: 
;a· . .;a·.· 
:j):o·· 
;o·.;c·.· 

~.!. 

~~ .. 
~!· 
.6:;,.:· 
4-.4·-· 
.D.:6:' 

WELL CONSTRUCTION 

DETAILS AND/OR 

DRILLING REMARKS 

~-~- Cement/bentonite grout 

i·i-~ 

4" Diameter PVC riser 

WELL3 

I Project No. 7168 I Page 2 of5 



PROJECT: Morton Reading Fl 

Log of Well No. UAW21-80 (cont'd) 

SAMPLES C) I,...... Q) I--
a_Q) a.. 
w-l!! Eo 
0~ cuZ 

en 

-

32-

-

-

-

34-

-

-
-

36-

-

-

-

38-

-

-

-

40-

-
I 

-

42-

-

-

-

44-

-

-

-

46-

-

-

-

48 

Q)-. 
a. (/) 

E 3 0 
0 0 

C1l i!iu. en 

~ .!: 
>-o 
0~ 

0:: 

DESCRIPTION 
NAME (USGS): color, moist,% by wt., plast. density, structure, 

cementation, react. w/HCI, geo. inter. 

LEAN CLAY with CLAY (CL) [TILL]: continued 

Dark greenish gray (5GY 4/1), firm 

~-4 ... 
.. (f-4'-

-!! 
."6):,._ 
.;o·.,;o;.· 

-i-i-~ 
~~ 

-~-! .. 
.a ..a·-

-!.! ... _· 
6:6:' 
4'-,(f' 

-!-.!_ .. _· 
~! 

-!-.!-:· 
·t..o. . 
. ;::,: . .;e. 

-!! .. 
~--~ .· 

-!.!:· 
~~ 

-!! 
.'6.'6.'' 
4·-.oo;.· 

-t-1-~-: 
.Q-4 ... 

-.:c--.:0 ... 
4'.0.'-

-!.!. 
't>.'b 
.cl'-4'· 
·o, :i:.. 

--,.;o, . .o,.· 
js.:C.: 
.(,;.;o·.· 
·o..c.. 

l~~ 

lH 'il:i:.·' 
-';a.:..;. 

1>.6. 
4"·.4"·" 
."6."b." 

-~·.~·. 

6.~ 
4"4· 
t:>.6. 

-4 4·· 
t::.."6. 

.;a· . .:.o,·. 
6."6. 

-~·:4··· 

•• .(f-.4" 
"t>."b.. 

- ~ . ., .. · 
.6.6 
.:.o,· . .:.o,·. 
·o.:6·" 

- .;o,· . .;o·. 
6.6 
..a·:o 
•• 

-~--~··:. 
.6.6. 
~· . .a· .. 

-,{)··~ .. 
-~! 

~ 
-~; 

,IJ,".,o". 

"6:6.:" 
.;o,· . .;o,·.· 
:6.:6:· 
~-~·.· 

.6.6 . 
~·~ 

6:6. 
~· . .,o·· 
1).,6. 

~~ 
·o.r>. 
.:0·4 
:i:>:z;.: 

WELL CONSTRUCTION 

DETAILS AND/OR 

DRILLING REMARKS 

4 ~~ 
!~1--- Cement/bentonite grout ... 

~~ 

"6."6: 
;a· . .;o,·.· 
"6."1>. . 
.,o· . .;o,·. 
,/).,b. 

.4-.(1· 
·r:.:i:>·" 
~-..a··· 

:b:i:>: 
.;o·.,4·.· 
·o.:o.·" 
.:e.· . .a· . 
·o.:i>. . 
.a· . .:.o,·.· 
:1)..6 . 
4·-.cr 
6.6 
4"·4 .. 
.,o· . .:o 
"6."6. 
4"·.4· 

il~ 
~·1·. 
4·.0· 
:6.:6:" 
4·.0· 
:6:6.:" 
t~;l-- 8" Borehole 
4"·4 
:b.:is.: .;o· . .;o. 

~-.!·:·. 
.4-.:e.·.· 
t:..ti 
.0·4· 
6.ti 

.:o·.;o· 
"t>."t>." 
~~ 

~t 
.;o,· . .;o·.· 
0..6 . 
4"·.0 .. 
;a· .. (,; .. 
"6."6 .· 
.:e,.,o.· 
i>:i:>: 
;o· . .:o 
"6.)> 
.o:.,o·. 

~· 

~--------------------------------------------------------~ -~~~ 
6.0.. 
.0'.(1' ... 
~- c.,,,, •• , 
."6."b."' 

1-

IV 
l/1 

POORLY GRADED SAND (SP): greenish gray (1 OY 
5/1), moist to wet, 95% medium sand, 5% low plastic 
fines, few cobble 

~ Geomatrix Consultants 

-tt_: 
.0·..0· 
1:.."6. 

-!·t-
.;o·.;o·. 
.0..6, 

-~t 
..:l'.tl . .. 

-t~· 

;o· . .:o· 
·r..:o. . 
4·.0" 
"6."6 
;c..::,: 
·o.:a. 
.0·.0·· 

b.t> 
;o·.4· 
.6.6. 
;a·.,(!:. 
i:.:6 .. 
.:e, . .;o· . 
6.o. . 
~+--- 4" Diameter Sch. 40 
~~----4'·,(1-

:t;,:6·' 
-ti·_.. ~.{ flush-threaded PVC riser 

4·-.:co-· 
e,_·o.·· :~:- with 0-rings 

6-.0. . 
.0·4· 
.1>.6. . 
.4"·4·-· 
:6:~:· 
;o·.,o·.· 
0. b. 

-1~ 
.Q·.;c,·. 

-~t r:._c;. 
.(1"·.0' 4·4 
6.6. "t>."b 
..a·.cf· .:e,·.4 
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PROJECT: Morton Reading Fl 

SAMPLES 
~=-1(1) (1)-
Q_ (1) Ia. . a.!/)-
w~ E~ E ~ 8 
0 ~ ~iliu_ 

-

-

-

50-

-

-

-

52-

-

-

-

54-

-

-

-

56-

-

-

-

58-

-

-

-

60-

-

-

-

62-

-

-

-

64-

-

Cl 
:2 .E 
>""0 
0~ 

0:: 

Log of Well No. UAW21-80 (cont'd) 

DESCRIPTION 
NAME (USGS): color, moist,% by wt., plast. density, structure, 

cementation, react. w/HCI, geo. inter. 

POORLY GRADED SAND (SP): continued 

Coarser than above 

.... 
0..6 

-Ct.'-.:0.-

-~~ 
6.0> 

.:O.'LJ' 

-!.! ... · 
:t~.:D. . 
. (r;-.i:f- · 

1-------------------------------1 - !! 
CLAYEY SILT (ML): greenish gray (10Y 5/1), wet, 
100% medium to high plastic fines, firm to soft, many 
small (<1cm) black inclusions (appear to be natural) 
no odor noticed 

~----------------------

SILTY SAND (SM): greenish gray (10Y 5/1), wet, 
80% fine sand, 40% low plastic fines, trace fine 
gravel 

:6:0 -· 
:a·-.;c:r-· 

-!.!-_:_· 
'6:b. 
.;o·.;o,·. 

-~~ 
:o.:o.: 
.CI--4:!."-

-~~ o.:;,.:· 
4'-.<1'· 

- !.!-.... 
:c.:c.:· 
,4f,():. 

-!.!. 
'is.:£>.' 
.:o·-.o· 

-!.! ... 
.o·.,(f-

~u: 
J1. 

t>.b>. 
.c.·-:o. 

-!.! 
6)!> 

.i:I'-.C, 
6.'C. 

-44'· 
6.'0..' 

.i:l.'-.4'-

1------------------------------l -!.:.:_ 
CLAYEY SILT (ML) [TILL]: greenish gray (10y 5/1), 
wet to moist, 80% medium placticity fines, 20% 
medium sand and gravel, firm 

6.0.. .. , .. 
-:4LI .. 
~1 ~ 

- 4-LI 
0..1::> ..... 
0..6. - .:)-;.:; .. 
t!".~ 

-4-4· o.:o.: 
..o·.;o,·. 
·o..6. 

-tt-· 
.:o.·-:o. 
6:6 

- 4·4 . . .. 
.o::.· .o:-· 
t>.O. 

- tt.· 
4'-.4'-· 
o:;,.: 

-t~---. 
.13'-4'·' 

~--------~--------------~} 
SILT (ML): greenish gray (10Y 5/1), wet, 100% low H 
placitic fines, trace sand, varved - ~, 

-~ 1" thick fine sand seam 

-~ 
~ -~ 
-~ 
~ -~ 

.0·..::!'4 
/>·e.:~ 
LI·LI-~ 
6.b.t.!. 
4:).-4-.<::l 
:t: • .'b>.'d .a .a,, 

• • 
~~. 

~·!:· , .. ... 
.4:1·4"· 
·c.:c.: 
.;c.· . .;a,· 
"o.'t>. 
4·.0· 
b.C.. .. .. 
·c..c.. .. , 
00 
4·-4· 

~·1·;· 
~·.;o 

i>."t>. 
,(f . .a· .. 
~~ ..... 
00 
.a .a·. 

~~· 
:6.:&>. 
,a.,a· . 
:I> :c.. ;o .. (j .. 
. 6.6 
4·4· 
.6:6 
.a·.;o·. 
·o.:c. . 
.().'.,0. 
't>."l>. 
-4'·4 
::-..c.. 
n~ 

4"'~ 

II 

WELL CONSTRUCTION 

DETAILS AND/OR 

DRILLING REMARKS 

Bentonite chips 

-V I\,__ Centralizer 

-1:\ v 
- l= 

l= !---

WELL3 

~ Geomatrix Consultants I Project No. 7168 I Page 4 of 5 
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PROJECT: Morton Reading Fl 

I..-. 
1-a_Q) 
w2 
0~ 

-

66-

-

-

-

68-

-

-

-

70-

-

-
-

72-

-

-

-

74-

-

-

-

76-
-

-

-

78-

-

-

-

80-

-

-

82 

SAMPLES 

f-

Log of Well No. UAW21-80 (cont'd) 

DESCRIPTION 
NAME (USGS): color, moist, % by wt., plast. density, structure, 

cementation, react. w/HCI, geo. inter. 

SILT (ML): continued f= 
f= - f= 
f= 

~--------------------------------------------~ - f= 
f= t= CLAY (CL): moist, dark yellowish brown (10YR 4/4), 

~ 90% high plastic fines, 10% fine sand r--F= 
/ f= 

-f= 
f= 
f= -: f= 
r--

WELL CONSTRUCTION 

DETAILS AND/OR 

DRILLING REMARKS 

POORLY GRADED SAND with SILT (SP-SM): olive 
brown (2.5Y 4/3), wet, 85% fine sand, 15% low plastic 
fines, homogeneous f= ·. 

- t= .·..,- #6 Global filter pack f- . 
f= sand 

Siltier than above 

-·· f= 
f= 

-f= 
f= 
f= - . f= 
f= 

- < f= 
f= 
f= 

-~= 
f= 

-~ f-".-+-~--- #4 Diameter continuous 
I= 
i= 

-~= 
i= - f= 
f= 
I= 

-~= 
i= 

-J= 
!= 
1= 1----------------------------------------------- i= 

SANDY LEAN CLAY (CL) [TILL]: 70% fine, 30% sand J= 
and gravel, firm to hard - · t-

- ·.c._ 

Total Depth: 75 feet below ground surface 
-

-

-

-
-

-

-

-

-

-

-

-

-

~ Geomatrix Consultants J Project No. 7168 

wrap-around stainless 

steel screen with 0.020" 

slots 

5.25" End cap 

WELL3 

I Page 5 of 5 
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PROJECT: Morton Reading Fl 

BORING LOCATION: S. of Bldg. 16 

Log of Well No. UAW22-20 
GROUND SURFACE ELEVATION AND-DATUM: 

557.99 (Grnd.) TOC 557.66 ft. (MSU 

.. DRILLING CONTRACTOR: Boart longyear 
DATE STARTED: DATE FINISHED: 

9/5/01 9/5/01 
I 

I 

TOTAL DEPTH-(ft.): SCREEN INTERVAL (ft.): 

25.0 10-20 1RILLING METHOD: Rotasonic 

DRILLING EQUIPMENT: 
DEPTH TO WATER ATD: CASING: 

12.5' 4" Diameter PVC Gussbach Sonic 

SAMPLING METHOD: 

HAMMER WEIGHT: 

I SAMPLES 

~~ li~ ill~ 
-

-

-

2-

-

-

-

4-

-

- f-

-

6-

-

-

-

8-

-

-

-

10 

-

- ~ 
iii 

- § 

12-

-

-

-

14 

1 0' Core Barrel 
LOGGED BY: 

T. Jenninqs 
~~-E PROFESSIONAL: 

M. Heminqway NA I DROP: NA 
REG. NO. 

NA 
Cl DESCRIPTION WELL CONSTRUCTION 

DETAILS AND/OR 

DRILLING REMARKS 

:2 .~ NAME (USGS): color, moist, %by wt., plast. density, structure, 
> ~ cementation, react. w/HCI, geo. inter. 
o mL-------------------------~--------------~ 

0::: Surface Elevation: 557.99 (Grnd.) TOG 557.66 tt.[(M~L) 

0.0 

0.0 

0.0 

0.1 

0.0 

0.9 

0.0 

.__ Well Vault CLAYEY GRAVELLY SAND (SP): reddish brown, ~~~ ~ 
wet, -60% fine to coarse sand, -30% gravel (<1.5"), -1!'' ~.·· 
-10% red clay, stiff, plastic, loose _ ~ ~j ;; 

1--- 12" Steel traffic cover set 

in concrete 

[!:;; 
-I! 

~-----~----------_j lh: 
SANDY GRAVELLY CLAY (CL): gray to grayish -IF: 
brown, damp, -70% clay, -20% fine to medium sand, 

-;; . 
-10% gravel (<1 "), stiff, moderately plastic ;; .. · 

_;,6 

-~~1 

.~l--- 4" Diameter Sch. 40 

flush-threaded PVC riser 

with 0-rings 

- ;:.; 
.;;: 
.;;.: 

~~._..___ CemenUbentonite grout 
·.;; 

GRAVELLY SAND (SP): black, wet, -70% fine to 
medium sand, -30% gravel (<1") decreasing in 
volume downward, loose, moderate chemical odor 

-

-

-

;; 
9 

t 

~·· Z,.:· 

*'9. 
*'· . 

;;;· 
·. ;;.· 

~. 
Iii' 
li~ 
li .. ··. ·. 
1~4 
~~~: 

iL 

Bentonite chips 

- . ...1-- 15/30 Sand 

Becomes saturated at 12.5' 

_. 

- . f--

. ·J:= 
- ~ · .. 

~· 1= .. 
- 1= c.- 8" Borehole 

~· 
. f--- ·~ 
~ 
f--- . . ~ 
f--
·~ 

= =. ·- ·. - .. = 
L------------------------------------------1 = . 

CLAY (CL): dark green, damp, stiff, moderately _ · = · 
=· plastic = 

WELL3 

~ Geomatrix Consultants 7168 /Page 1 of 2 



PROJECT: Morton Reading Fl 

I...-. 
5::a> 
w~ 
0 ...... 

16 

18 

-

-

-

-

-

-

-

22-

-

-

-

24-

-

-

-

26-

-

-

-

28-

-

-

-

30-

-

I SAMPLES 

f-
0.1 

0.9 

0.4 

Log of Well No. UAW22-20 (cont'd) 

DESCRIPTION 
NAME (USGS): color, moist, %by wt., plast. density, structure, 

cementation, react. w/HCI, geo. inter. 

CLAY (CL): continued 

WELL CONSTRUCTION 

DETAILS AND/OR 

DRILLING REMARKS 

~f - 1---""·1-+-- 4" Diameter stainless f=.· .· 
_ :. ~ :. ·. steel wraparound screen 

f------------------------j f= ·.· with 0.020" slots 
GRAVELLY SAND (SP): black, saturated, -70-80% ~ . 
fine to medium sand, -30%-20% gravel (<1") fining - .· ~ ·.· ··. 
and decreasing downward, loose - ~ · . 

SANDY GRAVELLY CLAY (CL): dark gray, damp to 
wet, -85% clay, -H)% fine to medium sand, -5% 
gravel (<1"), thin sand bed at 21.5' and 23.8', stiff, 
moderately plastic 

Total Depth: 25 feet below ground surface 

~.· 

-f= t--
1== 

- .· f= 
I== 

- ~··· ~.··. 
f= -: .. '"--=< - ==. 
~ r-- .. 

- ~ .... 
== :· - ;==.·. 
I--· . f=· .. 

- .· t-- .·· 
e+~i--- 6" End cap 

-

-

-

-

-
-

-

-

-

-

-

WELL3 
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I 

PROJECT: Morton Reading Fl 
Log of Well No. UAW23-20 

BORING LOCATION: -5' W. of STR10; Near N.W. Corner Bldg.1 
. GROUND SURFACE ELEVATION AND DATUM: 
559 52 (Grnd.) TOC 559.05 ft. (MSU 
DATE STARTED: DATE FINISHED: 
9/8/01 9/8/01 Boart Longyear DRILLING CONTRACTOR: 

TOTAL DEPTH (ft.): SCREEN INTERVAL (ft.): 
26.0 15-25 

lRILLING METHOD: Rotasonic 

DEPTH TO WATER ATD: CASING: 
15' 4" Diameter PVC 

DRILLING EQUIPMENT: Gussbach Sonic 

LOGGED BY: 
T. Jenninqs 

1 0' Core Barrel SAMPLING METHOD: 

NA I DROP: 
RESPONSIBLE PROFESSIONAL: 
M. Hemin~ wav 

I REG. NO. 
I NA 

HAMMER WEIGHT: NA 

::r:~ 
1-a_Q) 
w~ 
0~ 

-

-

-

2-

-

-

-

4-

-

-

-

6-

-

-

-

8-

-

-

-

10-

-

-

12-

-

-

-

SAMPLES e> DESCRIPTION 
a> a> -- :2 .!: NAME (USGS): color, moist, %by wt., plast. density, structure, 
0.. · 0.. g? o > " cementation, react. w/HCI, geo. inter. 

WELL CONSTRUCTION 

E:£Ef:i~O~L ____ -.::.::...._::...._:_...:.._ ___ _:...::._ _______ _ 
J3 J3 iii 0:.:: Surface Elevation: 559.52 (Grnd.) TOG 559.05 ft. (MSL) 

DETAILS AND/OR 
DRILLING REMARKS 

I-

0.7 

0.0 

0.1 

0.4 

0-26' taken from log of STR 10 ~r _ tf= Well vault 

Asphalt base -!tJ Ht-- ~2" Steel traffic cover set 
·.:. .:.. 1n concrete 

L------------------~-:-----J -tt · t!·:· 
SAND WITH CLAY (SC) [FILL]: some black material .... 44 

- ! ! - r.:::--~ .. -; ...... 
'6-:c.: ':' ... 
!·t .. ·· 

-!·t_: 
4'-.ia'·' 
:D.:o:· 

-!·t· .. ·. 
.:c·.,o·.· 
:C.:i>:' 

-tt<-
..;a· . .;e.·.· 
'6.'6. .· 

1------------------ ---- -~·t·· 
SANDY CLAY (SC): very dark gray (2.5Y 3/1), moist, it 
-80% low plastic fines, -20% medium sand, firm - H 

.6:~: 

-t·~· 
~··~l"·_· 

0:·6 ·-~ 
-~~-~ 

~-·4'·4 

t.!·-~ 
- !.~-.-~ 

.(j' . .,G' 

:D.:i:i.. 
4'-4'·' 
.6.:1>:' 
,;~:r.o·.· 

:e.:c.· 
.;a· . .o·.· 
:D.:c.:· 
~--~·-:. 

~f 
.d~ ... 
,(f-4'·. 
:6:6: 
4'-4'·' 

4" Diameter Sch. 40 

flush-threaded PVC riser 
with 0-rings 

t-~--~ 
l>.t:> .... 
'6)). 

~~ 
~·t- Cement/bentonite grout 

-tt:· 
4:f~" 
0,6 

.6,6, 

.;o,·-4·-· 

l------------------ ------ -~-~-: 
CLAY (CL): olive brown (2.5Y 4/3), moist, -90% low ~·~· 

~j 
D-.1>. 
,(j-.(,;.· 
'D.:i>:· 
~;-~·-·. 

plastic fines, -10% fine sand, firm to hard - H 
~-!-; 

Same as above 

'6.'6.'" 

-~i· 
4'·4··· 

-:6:ii·" 
4'·.43"· 
.is.:~:· 

,(f.:O'-' 
'!:!..is. 
.:CI-4' 
i> :i>. 
4'-4'· .. 
tt~ 

.. (1·4··· :0.-4 
- ·o.:o.:· :c.:~:· 

-~ ~ 
-~ ~ 

Olive (5Y 4/3) ~ ~ 
-~ ~1-- Bentonite chips 

11 - 11.4' black discoloration, chemical odor, very -~ ~ 
soft, increasing sand content -30% -~ V 

1.0 v v 
f----- SANDY LEAN CLAY(CL) [TILLtolivebrown(2.5Y--- -~ ~ 

4/3), moist, -85% low plastic fines, -15% sand and -fiL fiL 

0.1 
gravel, hard - . · ~~-- 15/30 Sand 

- .... 
14j_ __ Lll_ ______ j_ __________________________________________ ~~~L-L_d-________________ ~WME~LUL3~~ 

~ Geomatrix Consultants Project No. 7168 1 Page 1 of 2 



PROJECT: Morton Reading Fl 

Log of Well No. UAW23-20 (cont'd) 

I SAMPLES 
Cl I~ Q) Q).._ ~.E DESCRIPTION WELL CONSTRUCTION f--

n_Q) a.. a. (/)- >" NAME (USGS): color, moist, % by wt., plast. density, structure, DETAILS AND/OR w~ Eo E ~ 0 0~ 0 0 cementation, react. w/HCI, geo. inter. 0 ......... mZ (I) iliu.. 0::: DRILLING REMARKS (/) (/) 

SANDY LEAN CLAY (CL) [TILL]: continued 
- - ... 

- +- - ~ .. 0.4 Dark greenish gray (10Y 3/1), very hard f= 
- -50% fine to medium grained sand at 15- 15.5' -. ~ 

f= 
16- - ~ 

~ 
~ - - .· . ~ 
f:::= 

- - ~ 
f= 
~ - - f= 
~ 

18- - .·· 
f= = = - _._·. = = 

- -: .. = = Same as above = - -. = = 
20- -. = 4" Diameter stainless 

~ 
- -·· i== steel wraparound screen 

~ 
~ .. with 0.020" slots 

- - i== 
.. f:::= 

i== - - ~ 
21.7- 22' gravel seam f= 

22- - ~ 
1.2 f= 

- - ·. ~ i== 
~ - -: . ~ 
I= 

- -. f:::= 
~ 
f= 

24- - < I= 
1.0 ~ 

- - .· f= 
~ 
I= 

- _ ..... f--

0.5' End cap 
- -. · .. '----' ... 

26-
Total Depth: 26 feet below ground surface 

- -

- -

- -

28- -

- -

- -

- -

30- -
-

- -

WELL3 
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I 
I 

PROJECT: Morton Reading Fl 

BORING LOCATION: Supply Warehouse (Bldg. 7) Ramp; 

Log of Well No. UAW24-70 
~UNO SURFACE ELEVATION AND DATUM: 

-6' N .. E of STr~.37 (Grnd.) TOC 575.9 ft. (MSL) 

DRILLING CONTRACTOR: Boart Longyear 
DATE STARTED: DATE FINISHED: 
9/6/01 6/7/01 

'RILLING METHOD: Rotasonic 
TOTAL DEPTH (ft.): SCREEN INTERVAL (ft.): 
82.0 63-73 

DRILLING EQUIPMENT: Gussbach Sonic 
DEPTH TO WATER ATD: CASING: 
NA 4" Diameter PVC 

SAMPLING METHOD: 

HAMMER WEIGHT: 

SAMPLES 
I~ 

Q) 

Q)'l~ 
1---o...a> Q.. 0.~(5 
UJ2 Eo E 0 o 
Cl~ roZ ro-LL 

(/) (/)!Ill 

-

-

-

2-

-

-

-

4-

- r-

-

-

6-

-

-
-

8-

-

-

-

10-

-

-

-

12-

-

-

-

14 

1 0' Core Barrel 
LOGGED BY: 

T. JenninQs 

NA I DROP: 
RESPONSIBLE PROFESSIONAL: 

M. Hemin< wav 
REG. NO. 

NA 
NA 

01 
~-~ 
>" om 

0::: 

DESCRIPTION 
NAME (USGS): color, moist, % by wt., plast. density, structure, 

cementation, react. w/HCI, geo. inter. 

Surface Elevation: 556.37 (Grnd.) TOG 575.9 ft. (~~ L) 

WELL CONSTRUCTION 

DETAILS AND/OR 

DRILLING REMARKS 

~ ... 
0'-70' taken from log of STR06 U . ~r Well Vault 

~Asphalt ~ -c!l~'-n:~ ~ 2" Steel trafic cover set 
Road base (gravel) _ ;} :1} 1n concrete 

CLAYEY SAND (SC): greenish black (10Y 2.5/1), H ~i 
transitional color change light gray reddish mottling, a a 
yellowish brown (10YR 5/6), moist, 60% fine sand, 3} !! 
40% medium plastic fines. hard, trace gravel <1 .. 3") H. ~t 

-~-!-. t!;-
4'·4'· :.:hi:!.'·' 
i:>:o.:· ·o.:l): 

-~·1>· t.!.· 
ti<· ti· . 
.io'4'' 4'-4"-

- ~.:-·~ ... ~~ ... -: !.!-.. 
~- .i>.is 

-~·t·.". ~-1·. 
,(f-4'·' 
'6.0.. 

r---- ----------------- --- - ~-~· .. · 
SANDY CLAY (CL): light olive brown (2.5YR 5/4), ~1 

light gray mottling, moist to wet, hard, 70% fines, 25% -~~T 
fine sand, 5% gravel (1" -2'') -if 

tt~ 
-~" .o..o:· 

.~.:-.o-· 

i-~-; 
..a.·-.o:
_if.:D-:· 
.t:!,,"-,4'.' 
•i:J.:o.:· 
.0.·4·-· 
:i.l.:i> 
,;o;.,e· . 
. 6.6. 
1't"i 
~"'"'c;..····.:;;-"-- 4" Diameter Sch. 40 :e;:;.· 
C..t>. u< flush-threaded PVC riser 

Dark greenish gray (10Y 4/1), moist, hard, 90% fines, 

10% fine sand, trace gravel, hard 

:o·.;o,·. 
o.:c.: 

-tt·· 
.Q' . .(I,' 
·o..-o. 

-H~ 
.(!' . .(!.'. 
:c.:c.:· 

-~·!·.:. 
4'4'·' 

-~l 
4·-.;a·.· 
6.'0.. 

-t·t·'. 

.()·.()· 

:6:6: 
:o·-:o·. 

-·.o..:.li::. 
.Q-.0· 
6.'0..' 
4·4'· 

.;e.· . ..a,·.· 
i:::.:o.:· 
.o·-.o·· 
:o.:o.:· 
.(:1-4'-' 

~-i·::· 
4'-,(f 
'6.:6.. 
;o·.:o·
.C..D.. 
4'·4'· 
:C.:D.. 
,(I; . .a·. 

~i 
,;a-.,o·.· 
:C.:t.· 
:o·-.:o--· 

~-i·_:: 
t~·j 
.:0'·4' 

~t 
itt 
tt~ 
Itt 
4'·4·-

il 
;o· . .;a·.· 
:i>:c.·· 
:o· . .(l,·.· 
•tJ.:c.·· 
.o-.:3'· 
.'6-.'t:>.' 
~--~·-:. 

with 0-rings 

WELL3 
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PROJECT: Morton Reading Fl 

I~ 
1-o_Ol 
w~ 
0~ 

-

-

-

16-

-

-
-

18-

-

-

-

20-

-

-

-

22-

-

-

-

24-

-

-

-

26-

-

-

-

28-

-
-

-

30_; 

l 

SAMPLES 

+-

Log of Well No. UAW24-70 (cont'd) 

DESCRIPTION 
NAME (USGS): color, moist, % by wt., plast. density, structure, 

cementation, react. w/HCI, geo. inter. 

SANDY CLAY (CL): continued H 
f------------------------ - ;,:;,:· 

SILTY CLAY (CL): moist to wet, 100% medium H~ 
plastic fines, hard, trace gravel (1") subangular to - !! 

6:6 
subrounded "" -:.f._: __ 

Olive (5Y 5/3), light gray mottling 

Becomes softer with depth 

Same as above 

Same as above 

t> _"t~. 

"<:~ -!.f-. 
t>."c.. 

.(j"..(l',' 

-tt-~-
~~ 

- !.!. 
A·-~ 

- ~~ 
.b.t--. 
.4'-4'-' 

-!.!.-~-
6,1:!>, 
.4'-.C.'· 

-f-!-·-
'6_6 
.(f,(f· 

-!.! ... _· 
:0-:6.' 
.:o· . .:o,·.· 

-!-~:-
c.O.' 
~~ 

-i-i·::. 
4·4·. 

-!.!:: 
·c.:c.:· 
.:o.·-~:-· _;;:.· 
bb 
4'·4 

-!-~:_ 
."1>-:Do . 
• Cf4·-· 
'i>:t.•' 

- t!"'-
.e·.;o·.· 
&;>,/::>. 

- ~-~-~ 
.O·Ll· 
C..6. 

-~f 
.(1-4 
6."6 

- .:o.-~-
0. .t:. 

;a·. ;a 
bb 

:~ 
-~~-

b.b 
,;(!; . .;a·. 
6.6 

-~--4·· .. 
6.6 
.:o.·-.:a·
:c.:c.:· 

-tt 
:o.·-.c.·-· 
'D-."6.' 

-.!".!":' 
.i:r.:o.·· 
·;,.:;,. -n 
.;o·.,(f' 
:c.:c.:· 

-tt·:. 
11' 

-1~-
4'·4!1·' 
6.0. 

-t~ 
.:c.·-4'· 
:c.:o.: 

-t·t .. 
.4'-.i:l' 
·c.:6:' 

-tt'-
.:o·.:o·.· 
_·6:6. 

-~I 
-H' 

~Lt"~ 

HI~ 4"-,(f" 
:O.:i:s.:" 
t~<-
.i0."·4··· 
:c.:o.:· 

g 
4·4· 
"i:s.."i:s. 

~~ 
~-~ 

:J:.:i>:" 
4"·,(!1· 
·c.:i:..: 
.(!,· • .;o·. 
·c.:is 
;o· . .;o·. 
"6."6 
4"·4"· 
·c.:i:s. 
~c.:·• 
~~ 
6.6 
4"·.i0." 
·c.:i> 
~-~ 
6.6 
..<:1"·4"· 

~-i ... ·: 
.:a·-4··· 
:C.:i>:" 
.:a· . .:a·.· 

~-i·;· 
~-~·.·: 
b b. 
.CI-.0::,:. 
o.:o.:· 

..0·..0· 

~-i~ 

~r 
4-.iO.··· 
·c.:i:s.•" 
~-.a·.· 

:~:b.." 
..o,· . .a· . 
C..i:s. 
4"·4"· 
·c.:i:s. 
4-.iO." 
:c.:t:.. 
.;o· . .;a·. 

!.!·.·· 
:i:s.:is.. 
4·4"· 

WELL CONSTRUCTION 

DETAILS AND/OR 

DRILLING REMARKS 

~-!·;. 

Wr- Coot"'""' 
~-t: 
~~i 
.0"·4"· 
.6.6." 
4·~ .· 
c..r:.. 
4"·~· :. 
C..C. • 

.;o . .;o·.· 
c..r:.: 

..0·..0·· 
r::..b. 
4"·.i0.. 

_i:.:i:s. .. .. ~ 
6-:c:.:· 

WELL3 

~ Geomatrix Consultants I Project No. 7168 1 Page 2 of 5 



I 

PROJECT: Morton Reading Fl -

Log of Well No. UAW24-70 (cont'd) 

SAMPLES 
Ol I~ Q) Q) f--

Cl...Q) a.. a. 
w~ Eo E 0 ....... Cllz Cll 

(/) (/) 

-

32-

-

-

-

34-

-

-

-

36-

-

-

-

38-

-

-

-

40-

-

-

-

42-

-

-

-

44-

-

-

-

46-

-

-

-

48 

-- I~.~ "'- >"C :t g 0 Cll 

~ lL ~ 

DESCRIPTION 
NAME (USGS): color, moist, % by wt., plast. density, structure, 

cementation, react. w/HCI, geo. inter. 

SILTY CLAY (CL) continued 

~----------------------
SANDY CLAY (CL): greenish gray (10 YR 5/1), moist 
to wet, hard, 90% low to medium plastic fines, 10% 
fine sand, trace gravel 

4·4· 

j~l H :c.:c.:· 
.a·.;,·.· 

--~J-~ 
.a-4· 
'b.'c.: 
,;o·.,;o 

-~~ 
·D.:a.:· 
.:ch.O'·· 

-!.!.·' 
&:>.6 . 

...0.-.0.-

- ~ ~. 
l>.t>."J .... 

-!.!-.·-
:;:,. :i!.:' 
.:o·-.:o·· 

-!.!. 
'i,:.)~ 
;a·. ;a 

-~f 
0.~ 

.a·-.a·-
_;_;_.~-

·;:,.:;,.:· 

~---------------------------------------------------~ -1!~ 
SILT (ML): dark gr~enish gray (1 OY 4/1): wet, soft, 
100% low plastic fines, soft, massive 

Same as above 

:c.:c.: 
4'-4'·' ·c.:o.·· 

-4--.(l 

6.'6. 

~·~·~ 
-~--4·-·. 

:t.:c.· 
.()-4'-' 

:6:6:' 
-<~:<>·: 

6.0.. 

~·~·~ 

-!·~:-
.1:1·4· 
't>-.r:.. 

-4·:.;>·· 
/}._/::>_ 

.(fA,' . 

. c..o. 

-tt.~ 

.c.:c.:· 

-~f 
-t:t_: 

.i,,;.,;,:f·. 
:D:o:· -tt·_:. 
4'-.icf' 
:i>:i>: 

-ii~ 
-t!·:. 

;a·.;o·.· 
:il.:o:· 

-tt.· 
.cf-4' 
6.'6. 

-t~. 
.(1-4-l'·. 
·c.:o. 

-~i~ 
-~·t·.-·. 

.a·· -'::I' 

.1>.1).. 

-!·t;-
.tr4·-· 
:c.:c.:· 
.:o·.;a·.· 

.:o:-.:o· 

WELL CONSTRUCTION 

DETAILS AND/OR 

DRILLING REMARKS 

~~1-- Cement/bentonite grout 
6.0.. 

.(:f.(\' 
6.'o. .· 

.<:; . .;c..· 
i>i:.' 
,o· . .o. 

~r 
1>.6 
~;- . .::> .-:..-:.·· 
;c:l:-.:o·.· 
:6:6 .. 
.a· . .;o; 
:0.:6 
4-.o·-· 
·c.:is.· 
4-..a·-· 
:6:6 
;o·.;o·.· 
6.6. .:o·-..a. 
'6:6.: n 

WELL3 
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PROJECT: Morton Reading Fl 

Log of Well No. UAW24-70 (cont'd) 

I~ 
1--o..<ll 
w2 
0~ 

-

-

-

50-

-

-

-

52-

-

-

-

54-

-

-

-

56-

-

-

-

58-

-

-

-

60-

-

-

-

62-

-

-

-

64 

-

SAMPLES 
Q) <1)-. a.. a. <n-
Eo E :;: 0 

0 0 mZ IV [j)LL 
(/) (/) 

1-

C) 

:2 .!: >"0 
0~ 

a::: 

DESCRIPTION 
NAME (USGS): color, moist, % by wt., plast. density, structure, 

cementation, react. w/HCI, geo. inter. 

SILT (ML): continued 

Same as above 

Increasing hardness with depth 

Same as above 

~ Geomatrix Consultants 

WELL CONSTRUCTION 

DETAILS AND/OR 

DRILLING REMARKS 

4-~-6~~---
~.c.:· 
4-.o·.· 
t:>:C..' 
4·-.o·-.c:! 

"p. :o :c 
~--.o--..c 

o..c..r:. 

tt~ 
44 
00 
44 
t:..O.. 
44 
.1>.6 . 
.;o· . .;o,·.· 

~-~-:·: 
.io.-4·-· 
.-c.:c.:· 
.c,·.:.:,·. 

11-~---
:J::. 6. 
.(1·4·-· 
:6:6. 
4·4 
:C.:b. 
.io.-.(l"
."0:6 :· 
4-4~

:t.:iL' 
;o,· . .;o,·.· 
00 

tt~ 

g~ 
.cl·.O· 

~(!---- 8" Borehole 
.6.6 . 
.a·.;,,; . 
. i>:i>: 
.:o·--•::·-· 
~:c.: 4-.o·-· 
.i:.:D.: 
..i:l-.0'·' 
i>.i:i. . 
.o·-.e.-
6."6. 

.;o,· • .;o,·. 
:c.:c.:· 
.;o,· . .;o,-.· 
·a.:c.:· 
;o,·.;a·.· 
·c.:e.:· 
.:a·-.:a·-· 
:i:.:C.: 
.;o,· . .,o·.· 
:c.:c.. 
4'·4·-· 
:i:..'ll>.' 
;a· . .a·-· 
:c.:c.·· 
.(1·4'·' 
t:>.b. 

.;o,· .• c;.· 

.C.:t.:• 

.a·-.o·-

f7) 

~ ~- Bentonite chips 

~ 
~ 
~ 

- _--

- : e:--'1-- 15/30 Sand 

- .· 

- ..... 1--

JK/.: ... ~1\V-•. --- centralizer 
.. f:= . 

- : 1-- . . f=-. 
r-- f:= - _-

-- 1-- -.g •. -_· 

Project No. 7168 /Page 4 of 5 
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t-'t<UJt:l..; I: IVIOrlon ~eaa1ng r-1 

Log of Well No. UAW24-70 (cont'd) 

I~ 
1-a_OJ 
w2 
0~ 

SAMPLES 
DESCRIPTION 

NAME (USCS): color, moist, % by wt., plast. density, structure, 
cementation, react. w/HCI, geo. inter. 

SILTY CLAY (CL): continued 

Same as above 

SAND (SP): brown, saturated, fine to medium 
grained, locally bedded with thin silt laminae, loose 

SANDY CLAY (CL): grayish brown, damp, -80% 
clay, -20% fine sand, stiff, moderately plastic 

SILT (ML): light brown, saturated, -80-70% low 
plastic fines, -20- 30% fine sand, loose to slightly 
compact 

SILTY CLAY (CL): grayish brown, damp, stiff, 
moderately plastic 

GRAVELLY SAND (SP): grayish brown, wet, -70% 
fine to coarse sand, -30% gravel (<1"), fining 
downward, loose 

Total Depth: 82 feet below ground surface 

~ Geomatrix Consultants 

WELL CONSTRUCTION 

DETAILS AND/OR 

DRILLING REMARKS 

1---t+-+-- 4" Diameter stainless 

Project No. 7168 

steel wraparound screen 

with 0.020" slots 

Bentonite chips 

WEll3 

Page 5 of 5 



PROJECT: Morton Reading Fl Log of Well No. UAW25-20 

BORING LOCATION: W. of Bldg. 40; Adjacent to STR01 
! GROUND SURFACE ELEVATION AND DATUM: 
5 61.95 (Grnd.) TOC 556.07 ft. (MSL) 

DRILLING CONTRACTOR: Boart Longyear 
DATE STARTED: DATE FINISHED: 

9/7/01 9/8/01 

DRILLING METHOD: Rotasonic 
TOTAL DEPTH (ft.): SCREEN INTERVAL (ft.): 

25.0 11-21 
DEPTH TO WATER ATD: CASING: 

16.5' 4" Diameter PVC DRILLING EQUIPMENT: Gussbach Sonic 

SAMPLING METHOD: 

HAMMER WEIGHT: 

SAMPLES 
I~ QJ QJ --~-o...GJ c.. c. <11 .... 

w~ Eo E 3 0 
0 0 o'-' roZ Ill mu.. 

CIJ CIJ 

-

-

-

2-

-

-

-

4-

-

-

-

6-

-
-

-

8-

-

-

-

10-

-

-

-

12-

-

-

-

LOGGED BY: 

T. Jenninqs 1 0' Core Barrel 

NA I DROP: 
RESPONSIBLE PROFESSIONAL: 
M. Heminc way 

i REG. NO. 

I NA NA 

Cl 
::2 .!:: >"0 
0~ 

0::: 

0.0 

0.0 

DESCRIPTION 
NAME (USCS): color, moist, %by wt., plast. density, structure, 

cementation, react. w/HCI, geo. inter. 

0-25' taken from log of STR01 
~Asphalt and road base 

Sub base- gravel [FILL] 

.;.:.· . .<:,· . 

. 6.6. 
f-----------------:---~:-:=-=-:=-:------j -~.! 

CLAYEY SAND (SC): Very dark brown (10YR 2/2), t; 
moist, -100% low to medium plastic fines -11. 

'6."C. .· 

-n 
.a·..c:~·-· 

:o:c.:· 
- 4·:"?< 

b.b .o.·.;e,·.· 
c.:c.. 

- !·~--
6.0.. 
;e,· . .o:-· 
:~is.: 

.o·-.o.· 4'·4·' 

."c>:o. :D.:o.:· 
- tt~- ~-;·_ 

-~ ~ 
-~ ~ 

POORLY GRADED SAND WITH GRAVEL (SP): V/ ~ 

WELL CONSTRUCTION 

DETAILS AND/OR 

DRILLING REMARKS 

flush-threaded PVC riser 

with 0-rings 

f-------:-=-::-=--:--:-:-::::-:-:-=:-:-==:-:-:-::::-;::::::---- --~~ ·v~/ ~trt--/-Bentonite chips 
Yellowish brown (10YR 5/4), dry to moist, -80% 

0·0 medium sand, -20% gravel (1" to 5"), trace fines -~ ~ 

-~ ~ 

0.0 

0.0 

-~ e 
r----------------~-----

CLAYEY SAND (SC): brown (10YR 5/3), mo1st, -60% - .· · 
fine sand, -40% medium plastic fines 

r----------------------
CLA YEY SILT (ML): brown (1 OYR 5/3), moist, -60% 
fine sand, -40% medium plastic fines, firm, massive, 
laminated, iron-colored (horizontal) discoloration 
(loess?) 

-

-

- = 
::::= 

.-cr-- 15/30 Sand 

- F r= 
f---------------------:-::::-::-=:---- - -: g ·· .. ·)-4-- 8" Borehole 

POORLY GRADED SAND (SP): brown (10YR 5/2), r=: 
fi I - f:::= dry, -90% medium to fine sand, -5% 1ne grave, r= 

-5% fines - E 
·== 

- ~ 
f= 
f= 14j__Llj__l_ _ _L ______________________ L_L-~~-L--------~W~EULL~3~ 

~ Geomatrix Consultants Project No. 7168 I Page 1 of 2 



PROJECT: Morton Reading Fl 

I_._ 
1-o._<ll 
w2 
::J._, 

-

-

-

16-

-

-

-

18-

-

-

-

20-

-

-

-

22-

-

-

-

24-

-

-

-

26-

-

-

28-

-

-

-

30-

-

SAMPLES 
Ol 

..!!! ..!!!Vi_~-= 
a.o· a.> o >-o 
Ez E f) o 0 ~ 
~ ~c:ou.. 0::: 

+-

0.0 

2.4 

0.0 

J..... 

Log of Well No. UAW25-20 (cont'd) 

DESCRIPTION 
NAME (USGS): color, moist, % by wt., pia st. density, structure, 

cementation, react. w/HCI, geo. inter. 

POORLY GRADED SAND (SP): continued 

Saturated at 16.5' 

~ 
f:= 

- ~ 
f:= 

-~ 
f:= 
~ -f:= 

WELL CONSTRUCTION 

DETAILS AND/OR 

DRILLING REMARKS 

f:= 
_t--f---+o....--+-- 4" Diameter stainless 

f:= 
~ steel wraparound screen 

-1= F= with 0.020" slots 
- f:= 

F= 1--
-J::::= 

1= 
f:= -:. F= 
r== 

-~ 
f:= 
~ - f:= 
~ - .· f:= 
~ 
f:= 

-~ 
f:= 

f---------------------------1 - :· t--
SANDY LEAN CLAY (CL): olive brown (2.5Y 4/3), 
dry, -90% high to medium plastic fines, -10% 
medium sand, trace fine gravel, massive (no 
structure), hard 

Total Depth: 25 feet below ground surface 

r---+--- 6" End cap 

~~ 

~ 
-

-
-

-

-

-

-

-

-

-

WELL3 
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I PROJECT: Morton Reading Fl Log of Well No. LAwos-so & LAwos-1so 

j BORING LOCATION: -8' N. of UAW05 
GROUND SURFACE ELEVATION AND DATUM· 
553.67 (Gmd.) TOC 05-60 553.25 fl. 05-150 553.35 fl. (MSL) • 

I DRILLING CONTRACTOR: Boart Longyear 
DATE STARTED: 

3/4/02 
DATE FINISHED: 

3/14/02 

I 
! 

RILLING METHOD: Rotasonic 
TOTAL DEPTH (ft.): 
155.0 

SCREEN INTERVAL (ft.): 

51-61 143-153 

DRILLING EQUIPMENT: Gussbach Sonic 
DEPTH TO WATER ATD: 

NA 
CASING: 

2" Diameter 

SAMPLING METHOD: 

HAMMER WEIGHT: 

:r:~ 
1--
o.._Q) 

w~ 0.___. 

-

-

-

2-

-

-

-

4-

-

-

-

6-

-

-

-

8-

-

-

-

10-

-

-

SAMPLES 
Q) Q)--

Ci.ci a. ~ 0 
Ez Eo o ro ro-u. 

(f) c.nCC 

-

12-

-

-

-

14 

4" Diameter Sample Barrel 
LOGGED BY: 

E. Mansell 

NA I DROP: 
RESPONSIBLE PROFESSIONAL: 

M. Hemin< way 
REG. NO. 

NA NA 

Ol DESCRIPTION 
~ -~ NAME (USCS): color, moist, %by wt., plast. density, structure, 6 m cementation, react. w/HCI, geo. inter. 

WELL CONSTRUCTION 

DETAILS AND/OR 

DRILLING REMARKS ~~--------~~~--~~~~~==~=-~ Surface Elevation: 553.671Gmd.) roc o5-Go 553.25 ft. os-150 553.3 n. 1 sL) 

Description taken from log of UAW05-20 
LEAN CLAY (CL) [FILL]: black (2.5Y 2.5/1) 

! __ """" _ ~- Well Vault -~J ~ r:l-- ~ 2" Steel traffic cover set 

-~- ~- ~- ~: 1n concrete 

i·~ i· i· i 
-f t t ~- Protective steel casing 

.:c;·.· .<::. ~- 4· 

~-------------------------- -~--:t. ~- ~--r:.. 6 't> _·b· 
..:o·-· .:a·. .(\'. 4,'. 
£:): t:> '6 :c.: 

-t .. t !--~-
4'-- 4 4-4 
t>." 't;. c. _·c.. 

-~---4· L.l'· ;o·. 
t:i .. b b .'t>." 
.:a·- .. (f. .:C- .c::.· 
/::>_ t::> ().:c. 

-~ t ~- ~-- 14-1/4" Diameter 

t t "'~----. r~_;;_· .•. _. borehole -1·.-t ~-
4'- .4::1'- -~-~-.: '6." .6 ...... 

-t~t tt· 
.(!' . .4'· ~i- 4'-
:i.s.: :6 :i.s. .·c.: 

Dark brown 
- t !" · · ~-- CemenUbentonite grout 

!·:z· 1-~-

-t ~· ~-!f--- CemenUbentonite grout 
"i>: :i.s. :6 :D.: 

-~·~t 4'-4'· 
.il- 4'· !. ;_: 
·rs.: '6 ·o. :is.· 

-~--~- ~-t-
r:.·- 4 

" 6 

'-------;P:;-;:O~O~R~L~Y-;-::::G-;:::R~A-;:::D:-:::E:-::D:-:S::-A~N:-:-D=--:-(S=-P=-)-: -m-o-=-is-t,---9-0°_Yo ____ _j -I t 
i:s. .. b 

medium sand, -10% gravel -t~ 
.G'-·.a·-
't:> .. b 

- ~----~-
..c··.:o 
;:.._ t> 

-~--:~ 
A'-· .:o·. 
b . . iS. 

-!':!" 
-~1- 4'· 
:it.: :6 

-!":!" 
.(),',' 4'· 
:6: :c. 

-~·_:t 
..(!' • .(),'. 

:is: :i> 

-.1":.i" 
'.tJ' • .:a·. 
·;,.::is 
.4'· :a·. 

-:is::is 

~--· .(f
b t:> 
.:o··.:o 

-b .. b. 
..:;·- ...::~·- .:o·- .<::; 
b: .6 6 .b 

..(;'.'..(:.". .0.·.0. 

-:6 .. 6 1:> .1:> 
.,o·.·.:o .:a·- .G 
'6..' i:;,. {5. '6' 

r-------------------------__j - t ~- 1' !': .:o· '.G .(::;' . .;o,·. 
f> b 0. :6.: 

...0. '4 :/J:- .6' 
_·_is. 6 1::> :c.· 

.Q· 4• 4'· 4"· ;..:t. ;. ;.~ I 
LEAN CLAY (CL) [FILL]: 

WELL3 
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PROJECT: Morton Reading Fl 
Log of Well No. LAwos-6o & LAwos-1so (cont'd) 

:::C,..._ 
f--o...m 
w~ 
Cl ....... 

-

-

-

16-

-

-

-

18-

-

-

-

20-

-

-

-

22-

-

-

-

24-

-

-

-

26-

-

-

-

28-

-

-

-

30-

-

SAMPLES 
Q) Q)-... a.. 0.. Cl) 

Eo E 3: 0 
0 0 cuZ IU ccu.. en en 

C) 

:2 .!: >"C om 
0::: 

DESCRIPTION 
NAME (USCS): color, moist, % by wt., plast. density, structure, 

cementation, react. w/HCI, geo. inter. 

LEAN CLAY (CL) [FILL]: continued 

~ Geomatrix Consultants 

4'· -<!· 
:is..:I:S. 
.;o,·. 4'· 

-:..-!. 
."ti> :is. 
.(,;. 4'· 

-!:!. 
!· !-. 

:.::,_:::.. 
:t:.: :i> 
:a·.· 4'· 

-:..~::. 
:6: 'is 
.;o,·.'.iQ•. 

-!.:::.. 
:is: :is. 
.4!· .a·. 

-~·~!-
4'· :a·. 

~~] 
:c.: 'is .a· . .:a·. 

-! ... !. 
:is.: :is. 
;t);.'.iQ•. 

-:..~!. 
:o:.'ls. 
.;o,· •• ;a;. 

-~-~t-
4'·'.4'· 

-!-~i-
.:q.·.'4'· 

-! ... ·!. 
:6: :iJ. 
:~:-· 4;. 

~l.ii 
.:..·r· .4'· 

-!.~!. 
:6: :is. 
,(f'4'· 

-t-;i-
.:a·.· .lf· 

-~·;1-
.;a· .• (1· 
:6:·;:. 

-t .. t· 
4'· 4'· 

-1·~~-
.;o,·. :a·. 
'i>."."is. 

-'-1··.~·· 
.6 .. 6 
~·-.;a·. 
:;,:·is. 

-i<t· 
.:a· . .:a·. 
:i>.:is 

-~·-.a·. 
.6. :is 
;a· .. (f. 
'is..:is. 

- !" 1' 
4 4'· 
6. '6 

- <r ;,·. 
:is :is 
.;a· . .:a·. 
:i>.:is. 

- t· !" 
,(f .;a,·. 
:is.. :6 

-~--.:a·. 
.6. :is. 
4'· ,;a·. 
:i:!..:is 

-1· t· 
.,o·. ;a·. 
:6. :is 

- t··!' 
:a·. 4'· 
:i::. . .'li 

- t t· 
.:a·. 4'· 
:r.:·r. 
4'· 4'• 
:i::..:is. 
4'· 4'· 
:is.. :6 

-t !' 
4'· 4'· 

-t~ 
4'· 4'· 
:6: :is 
4''.4'· 

WELL CONSTRUCTION 

DETAILS AND/OR 

DRILLING REMARKS 

4·· 

~1 
.:a·. 4'· 
.'6 :6: 
.:a·. 4'· 
:D. :D.: 
;c.·. 4'· 
:is. :c.: 
.:a·- 4 
.6 .is. 
;c.· . .:a·. 
:is :D.: 
4'- 4'· 
.t:>.t:> . 
;c.·. ,o·. 
:is. :6: 
;c.· . .:a·. 
:is. :is.: 
;c.·. :c..: 
:D. :6: 
!'1': 
4'· .;a·. 
:6 :6: 
.:a· . .;a·. 
:is. :is.: 
4· ;c.· . 

..,.· 12!:6+: -- 2" Diameter 
:6 :6: 
1' 1·: flush-threaded Sch. 40 
4'- .;a·. 

~t PVC riser with 0-rings 
.:a· . .:a·. 
.6 t:> • 
;a·. ;a·. 
.'6 :6: 
.:a· . .:a·. 

~~ 
.:a·. 4'· 
:6 :D.: 
1'1': 
.4'· 4'· 
:i::. :D.: 
4'· 4 
.6 6. 
.4'· 4'· 
:i::.:is: 
;c.·. ,o·. 
:D. :is: 
4'· ,o·. 
:is. :6: 
;c.· . ..0'· 
:D. :D.: 
4'· 4"· 
:6 :is: 

~1 
4'· ;a·. 
:D. :is.: 
.:a· . .:a·. 
:6 :D.: 
.4'· 4 
6 is 
4'· 4 
6 6 
4'· 4 
6 6 . 

.:a·. ;o;. 

.'is. '6.' 

.:a·. 4'· 
:i::. ·r.: 

~l 
.4'· 4'· 

1· t-~ 
.;a·. :a.·. 

!-.!: 
:D. :6: 
4'· ..io.'· 

~· ~-~ 
.:a·. 4'· 
:6 :6: 
.:a·. :a.· . 
:is. :r.: 
4'· 4 
.1:> ()_ 
4'· .:a·. 
~-~-: 
:D. :6: 
.4'-4'· 
.'6 :D.: 
.:a· . .:a·. 
'i:s.:is: 
.:o·. ,o·. 
:is. :6: 
.(!;. 4 
is is.. 
:a.·. ;a·. 
:D. :is.: 
.:a· . .;a·. 
.'6 :6: 
.:a·. :a.·. 
:i::.:is: .:a·. ,o·. 

WELL3 
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PROJECT: 

Log of Well No. LAwos-so & LAwos-1so (cont'd) 
Morton Reading Fl 

SAMPLES 
J: ....... Q) m ..... 1--
c_Q) c... c.. 1/)-

w~ Eo E 3:: 0 
0 0 

") roZ ro iDLJ.. (/) (/) 

-

32-

-

-
-

34-

-

-

-

36-

-
-

-

38- 1-

-

-

-

40-

-

I -

-

42-

- \ 
- 1-

-

44-

-

-

-

46-

-
-

-

Cl 
:iE .5 
>"0 om 

rx: 

0.0 

DESCRIPTION 
NAME (USCS): color, moist, % by wt., plast. density, structure, 

cementation, react. w/HCI, geo. inter. 

LEAN CLAY (CL) [FILL]: continued 

CLAY (CH): gray to grayish brown (10YR 5/2), moist, 
-100% high plastic fines, homogeneous, hard 

f------------------------

-

-

-

-

-

SIL T (ML) LENS at 47.4- 48' -

WELL CONSTRUCTION 

DETAILS AND/OR 

DRILLING REMARKS 

IH--- Medium bentonite chips 

IY.:i--- 8" Diameter borehole 

48~~~--~--L_----------------------------------~-L~~L_----------------~ 
WELL3 
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PROJECT: 

Log of Well No. LAwos-6o & LAwos-1so (cont'd) 
Morton Reading Fl 

SAMPLES C) 
I~ Q) 
1--o_Q) 

c.. 
w2 Eo 
0~ mZ 

(f) 

-

-

-

50-

-

-
-

52-

-

-

-

54-

-

-

-

56-

-

-

-

58-

-

-

-

60-

-

-

-

62-

-

-

-

64-

-

Q).,- 2£ 
~~g >""0 

0~ ro.2u.. 0::: (f) C) 

0.0 

DESCRIPTION 
NAME (USGS): color, moist, % by wt., plast. density, structure, 

cementation, react. w/HCI, geo. inter. 

SANDY CLAY (CL): grayish brown (1 OYR 5/2), wet, 
-60% medium plastic fines, -40% coarse sand, trace 
fine gravel 

-

-

-

-

-

WELL CONSTRUCTION 

DETAILS AND/OR 

DRILLING REMARKS 

v 
1---P-O_O_R_L Y_G_R_A_D_E_D-SA_N_D_(_S_P)-: -g-ra-y-is_h_b-ro_w_n-----i - ~ 

(10YR 5/2), -95% fine to medium sand, -5% low 
plastic fines, homogeneous, weak cementation 

1\ 
1\ 
Ji 

II 
-- Centralizer 

Fines decrease with depth 

f-

o.o Same as above, -100% fine to medium sand 

0.0 

~ Geomatrix Consultants 

-

-

-

-

-

-

-
-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

I -

I Project No. 7168 

#6 Global filter pack 

sand 

4" End cap 

WELL3 

I Page 4 of 10 



PROJECT: Morton Reading Fl 
Log of Well No. LAwos-so & LAwos-1so (cont'd) 

-

66~ 
-

68-

-

-

-

70-

-

-

-

72-

-

-

-

74-

-

-

-

76-

-

-

-

78-

-

-

-

80-

-

-

-

SAMPLES 
Ol 

Q) Q) I- ~ -~ 
c.ci c.l~ 0 >" 
~z ~ .Q ~ 0 m 

(/) (/) ClJ 0:::: 

1.3 

0.0 

0.0 

0.0 

DESCRIPTION 
NAME (USCS): color, moist, % by wt., plast. density, structure, 

cementation, react. w/HCI, geo. inter. 

POORLY GRADED SAND (SP): continued 

-90% fine to medium sand, -10% low plastic fines 

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

WELL CONSTRUCTION 

DETAILS AND/OR 

DRILLING REMARKS 

---..._ Transition from 8" to 

6-1/4" diameter borehole 

1:4--- Bentonite Chips 

82~~~---L--~------------------------------------~-L~~------------------~ 
WELL3 

~ Geomatrix Consultants j Project No. 7168 I Page 5 of 10 



PROJECT: Morton Reading Fl 
Log of Well No. LAwos-so & LAwos-1so (cont'd) 

SAMPLES Ol 
WELL CONSTRUCTION :r:~ 

!~I! --
~.£ DESCRIPTION f--o._a.l en- >" NAME (USCS): color, moist, % by wt., plast. density, structure, DETAILS AND/OR w~ ~ 0 o:ll 0 0 cementation, react. w/HCI, geo. inter. 0~ coZ co wlL a::: DRILLING REMARKS 

(/) I (/) 

POORLY GRADED SAND (SP): continued 
- -

- -

- -

84- -

- -
0.0 84.5- 85' (silt lens, 1/8" black laminations, no odor) 

- +- -

- -

86- -
- -

- -
-85% fine to medium sand, -15% low plastic fines, 

- moderate cementation -

88- -

- -

-
0.0 

- -

90- -

- -

- -

- -

92- -

- -

- -
0.0 

- -

94- -

- -

- f-- -
Same as above 

- -

96- -

- -
- -

1.5 90% medium to fine sand, -10% fines 
- -

98- -

- -

~--Lli_ ____________________________________________________ L_L_~~-------------------------

WELL3 

~ Geomatrix Consultants I Project No. 7168 1 Page 6 of 10 I 



PROJECT: Morton Reading Fl 
Log of Well No. LAwos-so & LAwos-1so (cont'd) 

SAMPLES 
Cl :r: ........ 

(!) (!) .... ::2 .E DESCRIPTION WELL CONSTRUCTION I--
11.(!) c... c.. cn- >-c NAME (USCS): color, moist, % by wt., plast. density, structure, DETAILS AND/OR ~.jg Eo E 3: 0 olE 0 0 cementation, react. w/HCI, geo. inter. mZ <U iDLL 0:: DRILLING REMARKS en C/) 

0.0 POORLY GRADED SAND (SP}: continued 
- -

100- -
- -

- -
- -

102- -
- -
- -
- -

104- -

- -

- -
Same as above 

- -
106- -

- -

- -

- -

108- -
- -

- -
- -

110-

- -

- -

- -

112- -

- -
- -
- -

114- -

- -

- -
Same as above -- -

116 
WELL3 

~ Geomatrix Consultants Project No. 7168 1 Page 7 of10 



PROJECT: Morton Reading Fl 
Log of Well No. LAwos-so & LAwos-1so (cont'd) 

SAMPLES 

~=-I~ ~lUi 
Q_ ~ a.ci a. :;: 0 
w~ Ez E 'o o o m mco-u. 

(f) (f) 

-

-

-

118-
-

-

-

120-

-

-

-

122-

-

-
-

124-

-

- i-

-

126-

-

-

-

128-

-

-

-

130-
-

-

-

132-

-

DESCRIPTION 
NAME (USGS): color, moist, %by wt., plast. density, structure, 

cementation, react. w/HCI, gee. inter. 

POORLY GRADED SAND (SP): continued 

Darker color with depth (dark grayish brown), loose 

-

-

(sand appears cemented) -

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-
Same as above, loose 

-

-

-

-

-

-

-

-

-

-

-

-

-

-

WELL CONSTRUCTION 

DETAILS AND/OR 

DRILLING REMARKS 

_L __ ~J_--~ __ J_ ____________________________________________ L_L_~~-----------------------~ 

WELL3 

~ Geomatrix Consultants I Project No. 7168 I Page 8 of 10 



PROJECT: 

-

134-

-

-

-

136-

-

-

-

138-

-

-

-

140-

-

-

-

142-

-

-
-

144-

-

-

-

146-

-

-

-

148-

-

-

-

Morton Reading Fl 
Log of Well No. LAwos-so & LAwos-1so (cont'd) 

DESCRIPTION 
NAME (USCS): color, moist, % by wt., plast. density, structure, 

cementation, react. w/HCI, geo. inter. 

POORLY GRADED SAND (SP): continued 

Same as above 

3" Cobbles at 137' - 139', subangular to rounded, 
fossiliferous 

2" Cobbles at 144'- 145', subangular to rounded 

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-
-

-

------------------------
CLAYEY SAND WITH GRAVEL (SC): grayish brown 
(10YR 5/2), wet, -60% medium sand, -30% medium -

plastic fines, -10% gravel (1-2" round -

-

r-----------------------
WELL GRADED SAND (SW) WITH GRAVEL: 
grayish brown (1 OYR 5/2), wet, -80% well graded 
sand, -15% 1-3" cobbles, -5% low plastic fines, 
loose 

-

-

-

-

-

WELL CONSTRUCTION 

DETAILS AND/OR 

DRILLING REMARKS 

1':4--- Medium bentonite chips 

II. I' 
1
, V -- Stainless steel 

.- centralizer 

l--follf---- 2" Diameter 0.020" 

slotted stainless steel 

wraparound screen 

150~~~--~--L_----------------------------------~~-U~------------------~ 
WELL3 
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I 

Morton Reading Fl PROJECT: 

Log of Well No. LAwos-6o & LAwos-1so (cont'd) 

I~ 
f--n...a> 
w~ 
0~ 

-

-

-

152-
-

-

-

154-

-

-

-

156-

-

-

-

158-

-

-

-

160-
-

-
-

162-
-

-

-

164-

-

-

-

166-

-

SAMPLES 

!...... 

DESCRIPTION 
NAME (USCS}: color, moist, % by wt., plast. density, structure, 

cementation, react. w/HCI, geo. inter. 

WELL GRADED SAND with GRAVEL (SW): 
continued 

I 

-

-

-

-

-

~------------------------------------------~ -
CLAY (CL): dark gray (5Y 4/1), dry, -90% low plastic 

~fines, -10% fine sand, homogeneous, very hard ~ -
SHALE: greenish gray (5G 6/1), dry, hard -

-

-
Total Depth: 155 feet below ground surface 

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

WELL CONSTRUCTION 

DETAILS AND/OR 

DRILLING REMARKS 

-!+-- 4" End cap 

~ 

WELL3 

~ Geomatrix Consultants I Project No. 7168 1 Page 10 of 10 
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PROJECT: Morton Reading Fl Log of Well No. LAW12-60 

BORING LOCATION: -7' W. of UAW12-20 
GROUND SURFACE ELEVATION AND DATUM: 

555.78 (Grnd.) TOC 554.89 ft. (MSL) 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~DA~T~ESTARTED: D~EFINISHED: 

Boart Longyear DRILLING CONTRACTOR: 9/4/01 9/8/01 

RILLING METHOD: Rotasonic 
TOTAL DEPTH (ft.): SCREEN INTERVAL (ft.): 
66.0 55-65 

CASING: 
DRILLING EQUIPMENT: Gussbach Sonic 

DEPT_H TO WATER ATD: 

52.1' 4" Diameter PVC 

SAMPLING METHOD: 

HAMMER WEIGHT: 

SAMPLES 

~0 Q) J Q)1-
o..a> a. ·.0.~(5 
w~ Ez0 ' E 0 o 
0 Ill . Ill •;:;:; LL en C/)L.I.ol 

-

-

-

2-

-

-

-

4-

-

-

-

6-

-

-

-

8-

-

-

-

10-

-

-

-

12-

-

-

-

1 0' Core Barrel 
LOGGED BY: 

T. Jennings 

NA I DROP: NA RESPONSIBLE PROFESSIONAL: REG. NO. 

M. Hem inc wav NA 
rn DESCRIPTION 

:E .!: NAME (USCS): color, moist, % by wt., plast. density, structure, 
> " cementation, react. w/HCI, geo. inter. 
o m ~------------------~--------~--------------~~ 

IX: Surtace Elevation: 555.78 (Grnd.) TOC 554.89 ft. (MSL) 

WELL CONSTRUCTION 

DETAILS AND/OR 

DRILLING REMARKS 

0'-18' taken from log of UAW12-20 
Asphalt 
Sand and road base material 

CLAY (CL): black, moist, 100% medium plastic fines, 
trace gravel, firm, chemical odor, black staining at 
4'-15' 

POORLY GRADED SAND (SP): black, moist, 90% 
medium sand, 10% gravel1/2"-1", chemical odor 

wet 

~""i-.l ~- Well Vault 
~I~ ~-··1----- 12" Steel traffic cover set 
b .6 .b r-: 
~- .. ··t % · ~- in concrete 

j-~-.:· ~ ff' 16" Hoi• 

:6: 'is (). (). 
.<:,' .;..,·. .:o_- .Ll· 
.'6. :es. 1:> (). 
~:-· .,(( :c· ..o.·-
."t).' :i> b . . 0. 
:a· . .:o,· .:o.·-· ;..,·. 

;,. ;,. t~+--- 8" ID 8 5/8" OD Carbon 
4· 4· 

- ..,. ·4· 

" -~ 
~ . .., 
b. • -t< -.:a· 

b 

-

-

-

-

-

-

-

-

;,· .., 
b :• ;o·. ·4· :o :c. 
. :o:- ·.;a· . 
'i:;. .. 
~ ~ 
D " ..,. '·4" . " ;,· .., 
" ·o 
;,· ..,. 
" b 
~ " " " .., 

~ 

" b .., ,.o· . 

• .0 
;,· ·-.ii· 
.b ."IS 
~ ·.,.:o·. 

• -.! . ;o·. 

• ."b :a·. · . .;o·. 
b 'b 
~- -.:a·-
• ., 
;,· . ..,· . . 
.. () · . .;o·. 
.llo. ;;,. 

-t:·1· 
:t!,' ',.(\' 

:c.: :is .a· .,(f. 

-~:: -.!-. 
{;5. :6 

-~-- J 
"· 6 - ~- 1 

.;e.·. • . .:o,·. 
:6. :b. 
.:o,·. • . .;o·. 

- !-.: -.!. 
·j:.: :o. 

-t· ·;· 
A' ;a·. 
·c. 6 
..o· · . .:o,·. 

-;-: -!-
. 6 .'6 
.o·- '·.4'· 

-:;,.· ·;,. 
:c.,·. ·-.:a:-
:6: :is 
4' ·.:a·. 

-:c.· :6 
.:o·- · . .:o,·. 
'i;.' :is. 
,;o·. ·.,4·. 

-:is.: :is. 
,(j. ·.;o-. 
"i~. ·o. 
.:a· ·.,(!;. 

-.6.' is. 
4. ·.0 
'i;. .6 

-t· .t 

! . ~- steel casing 
o.: :t. 
~--~ ~-
4· :cl-
.o. ·c. 
:a·-· .:o,·. 
b. . .'6 
.:o,·.· :o·. 
:6:· :is 
.:a·-· .4'· 
:~s.:· :c. 
:a·.· ;..,·. 
:is:· :6 .:a·.· .oo,·. 
:£>:· :6 
:a·.· .4'· 
:c.:· '6 
;a·.· .;o·. 

l':l •. 6 t>l:. R<~+. --- Cement/bentonite grout 
4'· 1!. 

f l!r--- Cement/ bentonite grout 
,£;'· ~-

:o.. :c. 
.:o,·.· ,:o·. 
'6." :c. 
:a· ..o·
:6.' ·t:. 
:.o,·.· .:c,· . 

~-. ~ 
b ·;;. 

14:;-h~cr-~ 4" Diameter Sch. 40 
" 0 

" 0 
~ 

~-·. 
....,._. 
·e.:· 
.:0,". 
0 
,:a· . 
:6 
~--
0 
. (1-

• , . 
• ;,. 
0 

" 0 ., . 
6 

" b 
;,· 

• 
~ 

6 
;,· 

" .., 
" .., 
6 
-<?· .• 
.6. 
.;o·. 
:c. 
.:~3-
:c.: 
4'·' 

~ 

• .., 
.0 
;,. 
:o.. 
;a·. 
:c. 
.;o· . 
.C. 
4-
6 

..Ci-
:c. 
;, . 
:6 
.:o,· . 
:6 
.:.:,·. 
.6 
.o:-
:6 .., . 
:t. 
A:-
• .:o,·. 
:t. 
.c,·. 
.i:. 
~ 

.6 

" 6 .., 
.6 .., . 
.6 

4'· 
.6 
;a· . 
:i> 
.:o·-
:c. 
;,. 

flush-threaded PVC riser 

with 0-rings 

6. .6 
9· 4· 

,o·.· -4-
_'6.' :6 
~--. -~-14JL~Lll_~l_~j_~~~~~~~~~~~~~~~~~~~~~~~~~~a_~~~~~~~~,WME~LUL3~ 
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PROJECT: Morton Reading Fl 

Log of Well No. LAW12-60 (cont'd) 

SAMPLES I 

:::C I ·1: 
r- c- !.Q) Q) --
o_<IJ c..c.!l)-
w~ E 0 E ~ g 
0 roZ ro 1- u.. 

(/) (/) [IJ 

-

- t-

-

16-

-

-

-

18-

-

-

-

20-

-

-

-

22-

-

-

-

24-

-

- I-

-

26-

-

-

-

28-

-

-

-

30-
-

DESCRIPTION 
NAME (USGS): color, moist,% by wt., plast. density, structure, 

cementation, react. w/HCI, geo. inter. 

POORLY GRADED SAND (SP): continued 

CLAY (CL): dark gray to black, damp, 80% clay, 
-10% fine to medium sand, -10% gravel (<2"), very 
stiff, moderately plastic 

GRAVELLY SAND (SP): black, saturated, -70% fine 
to coarse sand, -30% gravel (<2"), loose, heavy 
chemical odor 

CLAY (CL): dark gray, damp, very stiff, moderately 
plastic 

SANDY GRAVELLY CLAY (CH): dark greenish gray, 
damp, -70% clay, -20% fine to medium sand, -10% 
gravel (<1.5"), stiff, very plastic 

~ Geomatrix Consultants 

"" ·.0· ... :c. 
.:o:. · . .;a,· . 

- .• :c. 
.(f. ·.,o·. .• .. 
.(!'. ·.,(f 
j~ :is - ~· ·.,o·. .. :is 
~· · . .;c.· 

• • - .0· " . .. . -..o·-.• _i:;. - .o·. ',.(),' . 
'if,. ·;,. 
,o·. ·.,o·. 
:i> :a. - ;.,· -.o· .. :o. 
.:a·. .,o·. 
:6 :c. - .:a·- ·-:ti-
:e:. :is 
.(\'. ·-:a· . 
• ·;,. - . · . .o 
·r:. .. 
~· -.,o· 
."r> :b - '' 

. ,o·. 
:b. :is. 
4'-

"" -!-· . ;.,· 
:D.: ·;, 
,o·.· ·.,o·. 

-~-; :D. 
·.,o·. 
:c. 

~· ·.,o· ... • - 4'· -..o·-. • . 4 .• ... - 4· ·.,o·. 
i> ·;,. 
;.,· · . .,o·. 
:;;. .'b 

- .....,._ .,;o· 
·o. .'6 
:c.·- ·-.o·. 
.is j;, 

- 4'- '-.4'-
_'t> ·;,. 
4'· ·.,;a·. • ·o 

- 4· .o:-
:is. :is . ( ... ',.(!,' • 
·;,. :i> - . --~;-• . ~-. · . .:a·. .•. :i> - .o·- ·.,o· . 
:i:!. 'i:; 
4 · . .,o·. . .. 

- 4· ~--.. • 
"" 

'·4' . :is 
- ;.,· · . .,o·. 

• :i> 
• (f. · . .:o,· . 
;,. .b 

- .o·- ·.,o· . .. :is 
.(,', · • .:o,·. 
:b. ·;,. 

- :a·. --.(1-
:i:. :6 
4 .o·. 
• .·6 

- ~-. ·.~·. 

:is. :is. 
.,o·. ·.;IJ; . 

• .• 
- .o·. ·.0 

• .• 
" 4· . . 

- ,, ',jc.'. 

:ts.: :6 
.4'·' ',jc.'. 

:is.: :ts. 
- :t,·.· 

:is: 
·.jc.·. 
·;, 

4 ··.4'· 
·;,. ·;. 

- .(!.'. ·.,o· . 
:6 :is. 
;.,· · . .,o·. 

• :c. 
- 4. 4'· 

:t:. :is. 
~· · . .,o·. 
;,. :c. 

- . (f. · . .,o· . 

• .6 
4. '·4'· 
. is. .. 

- t ·.jc.'. 
·;, 

4 :4'· • ~ 

" :(!;. - . . 
.£\ ·..0· 
'i:>. :t> 

-!· .. ··~· 
..o· ··,(1· 
.'f>." :c. 

-1".~· 
,ij' .. ·-.tl· 
:6: is 

-t:··t 
,ij' ··.o 
'6 :l) 
..t! ·..o· 

.0'· ,IJ;. 
:c.· :6 
4'·' 4· 

~-·· ! . 
~ .. 
~··.~· 
4'· ,o·. 
'6'' :is. 
.:o.· .:o.· 
.0. ."1!> 
.:o,.· 4'· 
i> :is. 

.:c., . .:a·. 
!:> .• i> 
,o· . .:o.· 
)) .. :is. 
,o·.· :a·. 
6. :i::. 
.0 .:a·. 
•j;.•' :is. 
.(),'.' 4'· 
'6:' :6 
4'·' 4· 
:is.: .is. 
.;o·.· :a· 
• 6 

.0 ,a· . 
c. ·o. 
4 4 
.c..::.. 
4'·' .a· . 
'is.'' '6 
.:o,·.· 4'· 
b. 6 
4 4'· 
:c.: :c. 
.:o,·.· .:o,·. 
is.:' :o. 
.;o·.· .;o·. 
:is.: :c. .:o·.· .;o·. 
:is.· :c. 
.;o·.· 4· 
0. . . is. 
.0· ~ 
'i>' .1> 
.a·· .a 
6 ·o. 

.:0. :.c· 
6 :c. 
:.c· . ..0· 
:t:.' :c. 
.;o·.· 4· 
:i>:' :ts. 
;c,;.· 4· 
·~:.:· :i:. 
4'·' ..()', 
o.: ·t, 
,a· . .a 

WELL CONSTRUCTION 

DETAILS AND/OR 

DRILLING REMARKS 

c.:· :t. 
.;o·.· :a·. 
'is.."':~ 

1<~ .• ~. "' .• +-- Cement/bentonite grout 
~-.· 1 
~· 1!+---- Cement/bentonite grout 
.o·· ,o·. 
r:.:· :c. 
4 :.c·. 
:c.. ·c. 
.;o·. j::l· 
6. ,l) 
,ij' :.c· 
• . 
"' 4· . . ~ 
~·-:. 4'· 
.6 :i> 
.:o,·. .a· . 
:t:>. :6 .a·.· .;o· . 
•!-,•' ;, 

" 4 
.~ • :.c·. 

"' ·o. . . 6 
.:o.·. .,o· . 
;, .6 
.:o.·. 4'· . :t. 
.:o.·. .,o· . 
:c. :c. 
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PROJECT: Morton Reading Fl 

Log of Well No. LAW12-60 (cont'd) 
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DESCRIPTION 
NAME (USCS): color, moist, %by wt., plast. density, structure, 

cementation, react. w/HCI, geo. inter. 

SANDY GRAVELLY CLAY (CH): continued 
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SANDY GRAVEL (GP): dark gray to reddish brown, f! 
saturated, -70% gravel (<2"), -30% fine to coarse -{ ·.! :is: :e. 

1_-.;scca;-n:::d:0-,.,...1o=-:o_s::-e;-;-c=~----=-...,.,..-,-.,-----:--------:---:---l -!<~: 
SILTY CLAY (CL): reddish brown, becomes grayish { 1 

i 

brown below 39', damp, soft to very stiff, breaks in - ~-· ! 
~-... ·.!. 

concoidal pattern locally, moderately plastic -{! 

CLAYEY SILT (ML): greenish gray, wet, -80% silt, 
-20% clay, compact, slightly plastic 

Very clayey with large cobbles 45'-47' 

Locally iron staining 47'-52' 
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WELL CONSTRUCTION 

DETAILS AND/OR 

DRILLING REMARKS 
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PROJECT: Morton Reading Fl 

Log of Well No. LAW12-60 (cont'd) 

SAMPLES 
C> 
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WELL CONSTRUCTION I~ 
0) ,I O)t :::!E·E DESCRIPTION ~--~ 

o._O) 
C..c;, C.. ~ o >" NAME (USGS): color, moist, %by wt., plast. density, structure, DETAILS AND/OR w2 Ez E o o olll cementation, react. w/HCI, geo. inter. 0~ Cll Cll-U.. 0::: DRILLING REMARKS (/) (/) OJ 

CLAYEY SILT (ML): continued 
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52- - ~ ~ Bentonite chips 

SAND (SP): reddish brown, saturated to wet, fine to I -
medium grained, loose - ~ - -

0.0 
- -

54- -

- -

- -
Same as above 

- -
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- -

- - 15/30 Sand 

- -
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stainless steel screen - -
with 0.020" slots 
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PROJECT: Morton Reading Fl 

Log of Well No. LAW12-60 (cont'd) 
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DESCRIPTION 
NAME (USGS): color, moist, %by wt., plast. density, structure, 

cementation, react. w/HCI, geo. inter. 

SAND (SP): continued 
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L_ ~------------------------------------------~ - ~ 
Total Depth: 66 feet below ground surface 
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TABLEB-1 
CONTRACT LABORATORY PROGRAM (CLP) 

TARGET ANAL YTE LIST 
Morton International, Inc. 

Reading, Ohio 

Common name1 CASRN 2 

Inorganic Constituents 

!Aluminum (Total) 

Antimony (Total) 

Arsenic (Total) 

Barium (Total) 

Beryllium (Total) 

Cadmium (Total) 

'--alcium (Total) 

Chromium (Total) 

Cobalt (Total) 

'-'opper (Total) 

.__yanide 57-12-5 

Iron (Total) 

Lead (Total) 

Magnesium (Total) 

Manganese (Total) 

Mercury (Total) 

Nickel (Total) 

Potassium (Total) 

Selenium (Total) 

Silver (Total) 

Sodium (Total) 

Sulfide 18496-25-8 

!Thallium (Total) 

!Vanadium (Total) 

[zinc (Total) 

Volatile Organic Constituents 

!Acetone 67-64-1 

Benzene 71-43-2 

Bromochloromethane 74-97-5 

Bromodichloromethane 75-27-4 

Bromoform; Tribromomethane 75·25-2 

[Bromomethane; Methyl bromide 74-83-9 

!Carbon disulfide 75-1 5-0 

!Carbon tetrachloride 56-23-5 

Chlorobenzene 108-90-7 

'-'hloroethane; Ethyl chloride 75-00-3 

'-'hloroform 67-66-3 

'-'yclohexane 11 0-82-7 

Dibromochloromethane; Chlorodibromomethane 124-48-1 

I ,2-Dibromo-3-chloropropane; DBCP 96-12-8 

I ,2-Dibromoethane; Ethylene dibromide (EDB) 106-93-4 

Dichlorodifluoromethane 75-71 -8 

1,1-Dichloroethane (1 ,1-DCA) 75-34-3 

1,2-Dichloroethane; Ethylene dichloride 107-06-2 

I, 1-Dichloroethene; 1 ,1-Dichloroethylene; Vinylidene chloride 75-35-4 

P:\\71 68\Fl Report\ Tables\ Table B-1 & B-2; TAL\CLP TAL 

Analytical 

Method 3 
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376.1 
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TABLE B-1 
CONTRACT LABORATORY PROGRAM (CLP) 

TARGET ANALYTE LIST 
Morton International, Inc. 

Reading, Ohio 

Common name1 CASRN 2 

cis-1 ,2-Dichloroethylene; cis-1 ,2-Dichloroethene 156-59-2 

rans-1 ,2-Dichloroethene; trans-1 ,2· Dichloroethylene 156-60-5 

1 ,2-Dichloropropane 78-87-5 

cis-1 ,3-Dichloropropene 10061-01-5 

rans-1 ,3-Dichloropropene 10061-02-6 

Ethylbenzene 100-41-4 

2-Hexanone 591-78-6 

Isopropylbenzene; cumene 98-82-8 

Methyl acetate 79-20-9 

Methyl chloride; Chloromethane 74-87-3 

Methyl cyclohexane I 08-87-2 

Methylene chloride; Dichloromethane 75-09-2 

Methyl ethyl ketone; 2-Butanone; MEK 78-93-3 

4-Methyl-2-pentanone; Methyl isobutyl ketone (MIBK) 108-10-1 

Methyl tert-butyl ether 1634-04-4 

Styrene I00-42-5 

1,1 ,2,2-Tetrachloroethane 79-34-5 

!Tetrachloroethylene; Perchloroethyiene; Tetrachlorethene (PCE) 127-18-4 

lfoluene I08-88-3 

I, I, 1-Trichloroethane; Me thy I chloroform 71-55-6 

I, I ,2-Trichloroethane 79-00-5 

Trichloroethylene; Trichloroethene 79-0I-6 

:rrichlorofluoromethane 75-69-4 

I, I ,2-Trichloro-1 ,2,2-trifluoroethane 76-I3-I 

~inyl chloride 75-0I-4 

Xylene (total) I330-20-7 
Semivoiatiie 0; c1 i!lll\ 4 ;;;Hillh<,;h 

!Acenaphthene 83-32-9 

!Acenaphthylene 208-96-8 

!Acetophenone 98-86-2 

!Anthracene I20-I2-7 

!Atrazine I9I2-24-9 

Benzaldehyde 100-52-7 

Benzo[a]anthracene; Benzanthracene 56-55-3 

Benzo [b ]fl uoranthene 205-99-2 

Benzo[k ]fluoranthene 207-08-9 

Benzo[ghi]perylene I91-24-2 

Benzo[ a ]pyrene 50-32-8 

I, I '-Biphenyl 92-52-4 

Bis(2-chloroethoxy)methane I I I -9I-I 

Bis(2-chloroethyl)ether I II-44-4 

Bis(2-ethylhexyl) phthalate 117-8I-7 

~-Bromophenyl phenyl ether IOI-55-3 

Butyl benzyl phthalate; Benzyl butyl phthalate 85-68-7 

1'-'aprolactam I05-60-2 

1\--arbazole 86-74-8 

P:\\7168\FI Report\Tables\Table B-I & B-2; TAL\CLP TAL 

Analytical 

Method 3 
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TABLE B-1 
CONTRACT LABORATORY PROGRAM (CLP) 

TARGET ANALYTE LIST 
Morton International, Inc. 

Reading, Ohio 

Common name1 CASRN 2 

~-Chloroaniline; p-Chloroaniline I 06-47-8 

~-Chloro-3-methylphenol; p-Chloro-m-cresol 59-50-7 

~-Chloronaphthalene 91-58-7 

~-Chlorophenol 95-57-8 

~-Chlorophenyl phenyl ether 7005-72-3 

!Chrysene 218-01-9 

fo-Cresol; 2-Methylphenol 95-48-7 

p-Cresol; 4-Methylpheno1 I 06-44-5 

Dibenz[ a,h ]anthracene 53-70-3 

Dibenzofuran 132-64-9 

Di-n-butyl phthalate 84-74-2 

I ,2-Dichlorobenzene; o-Dichlorobenzene 95-50-1 

I ,3-Dichlorobenzene; m-Dichlorobenzene 541-73-1 

1,4-Dichlorobenzene; p-Dichlorobenzene 106-46-7 

3,3'-Dich1orobenzidine 91-94-1 

2,4-Dichloropheno1 120-83-2 

Diethyl phthalate 84-66-2 

2,4-Dimethylphenol 105-67-9 

Dimethyl phthalate 131-II-3 

4,6-Dinitro-2-methy1phenol; 4,6-Dinitro-o-creso1 534-52-1 

2,4-Dinitrophenol 51-28-5 

2,4-Dinitrotoluene 121-14-2 

2,6-Dinitrotoluene 606-20-2 

Di-n-octyl phthalate 117-84-0 

Fluoranthene 206-44-0 

Fluorene 86-73-7 

Hexachlorobenzene 118-74-1 

Hexachlorobutadiene 87-68-3 

Hexachlorocyclopentadiene 77-47-4 

Hexachloroethane 67-72-1 

1ndeno(1,2,3-cd)pyrene 193-39-5 

sophorone 78-59-1 

~-Methylnaphthalene 91-57-6 

~aphthalene 91-20-3 

~-Nitroaniline; o-Nitroaniline 88-74-4 

~-Nitroaniline; m-Nitroaniline 99-09-2 

~-Nitroaniline; p-Nitroaniline 100-01-6 

~itrobenzene 98-95-3 

~-Nitrophenol; o-Nitrophenol 88-75-5 

~-Nitrophenol; p-Nitrophenol 100-02-7 

IN-Nitrosodiphenylamine 86-30-6 

IN-Nitrosodi-n-propylamine; N-Nitrosodipropylamine; Di-n-propylnitrosamine 621-64-7 

~,2'-0xybis(1-chloropropane) 108-60-1 

!Pentachlorophenol 87-86-5 

Phenanthrene 85-01-8 

!Phenol 108-95-2 
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Analytical 

Method 3 
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TABLE B-1 
CONTRACT LABORATORY PROGRAM (CLP) 

TARGET ANALYTE LIST 
Morton International, Inc. 

Reading, Ohio 

Common name1 CASRN 1 

Notes: 

1 Common names are those widely used in government regulations, scientific publications, and commerce; 

synonyms exist for many chemicals. 

2 Chemical Abstracts Service registry number (CAS RN). Where "Total" is entered, all species that 

contain this element are included. 

3 Analytical methods refer to analytical procedure numbers used in the U.S. Environmental Protection Agency (USEPA) publication, 

SW-846, "Test Methods for Evaluating Solid Waste," Current Edition. 

Contract Laboratory Program Target Analyte List developed from the USEPA Superfund Contract Laboratory Program. 

Available from Internet uri: http://www.epa.gov/superfund/programs/clpltarget.htm 
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TABLE B-2 
APPENDIX IX TARGET ANALYTE LIST 

Morton International, Inc. 

Reading, Ohio 

Common name1 CASRN 2 
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TABLE B-2 
APPENDIX IX TARGET ANALYTE LIST 

Morton International, Inc. 
Reading, Ohio 

Common name1 CAS RN 2 
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TABLEB-2 
APPENDIX IX TARGET ANAL YTE LIST 

Morton International, Inc. 
Reading, Ohio 

Common name 
I 

CAS RN 2 

~-Cresol; 2-Methylphenol 95-48-7 

p-Cresol; 4-Methylphenol 106-44-5 

Dibenz[ a,h ]anthracene 53-70-3 

Dibenzofuran 132-64-9 

Di-n-butyl phthalate 84-74-2 

I )-Dichlorobenzene; o-Dichlorobenzene 95-50-1 

I ,3-Dichlorobenzene; m-Dichlorobenzene 541-73-1 

I ,4-Dichlorobenzene; p-Dichlorobenzene 106-46-7 

3,3 '-Dichlorobenzidine 91-94-1 

~,4-Dichlorophenol 120-83-2 

~,6-Dichlorophenol 87-65-0 

Diethyl phthalate 84-66-2 

0,0-Diethyl 0-2-pyrazinyl phosphorothioate; Thionazin 297-97-2 

Dimethoate 60-5I-5 

p-(Dimethylamino)azobenzene 60-II-7 

7 ,12-Dimethylbenz[ a]anthracene 57-97-6 

3,3-Dimethylbenzidine 119-93-7 

alpha, alpha-Dimethylphenethylamine I22-09-8 

2,4-Dimethylphenol 105-67-9 

Dimethyl phthalate 131-11-3 

I ,2-Dinitrobenzene; o-Dinitrobenzene 528-29-0 

m-Dinitrobenzene; 1,3-Dinitrobenzene 99-65-0 

4,6-Dinitro-2-methylphenol; 4,6-Dinitro-o-cresol 534-52-1 

2,4-Dinitrophenol 51-28-5 

2,4-Dinitrotoluene 121-14-2 

2,6-Dinitrotoluene 606-20-2 

Di-n-octyl phthalate 117-84-0 

I ,4-Dioxane 123-91-I 

Diphenylamine 122-39-4 

Disulfoton 298-04-4 

Ethyl methanesulfonate 62-50-0 

Famphur 52-85-7 

Fluoranthene 206-44-0 

Fluorene 86-73-7 

Hexachlorobenzene 118-74-1 

Hexachlorobutadiene 87-68-3 

Hexachlorocyclopentadiene 77-47-4 

Hexachloroethane 67-72-1 

Hexach1oropropene 1888-71-7 
f-
In deno( 1 ,2,3 -cd)pyrene 193-39-5 

Isophorone 78-59-1 

Isosafrole 120-58-1 

Methapyrilene 91-80-5 

3-Methylcholanthrene 56-49-5 

Methyl methanesulfonate 66-27-3 

~-Methylnaphthalene 91-57-6 

~aphthalene 91-20-3 

1 ,4-Naphthoquinone 130-15-4 

1-Naphthylamine 134-32-7 

~-Naphthylamine 91-59-8 

~-Nitroaniline; o-Nitroaniline 88-74-4 
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Method 3 
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8270C 

8270C 

8270C 

8270C 

8270C 

8270C 

8270C 

8270C 
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TABLE B-2 
APPENDIX IX TARGET ANAL YTE LIST 

Morton International, Inc. 
Reading, Ohio 

Common name1 CASRN 2 

3-Nitroaniline; m-Nitroaniline 99-09-2 

4-Nitroaniline; p-Nitroaniline I 00-01-6 

Ni 98-95-3 

2-1'< , o-1'<: 88-75-5 

't-. ~ p-1'<. 100-02-7 

't-. line !-oxide 56-57-5 

N· ··J'""""~ 924-16-3 

N-~· .... ,;. 55-18-5 
"""""~ 

~-J' !amine 62-75-9 

~·"'"' ''""""~ 
86-30-6 

~-"'~i1 •vl'1 lamine; N-N>uvovu•!'•vi'Ylamine; Di-"-l'•vP)'•ditrosamine 621-64-7 

~-]\,,.,, 1lethylamine 10595-95-6 

~-]\, "' uov•uvrpholine 59-89-2 

~-]\,"•voul''l'~' idine I 00-75-4 

~-Nil,uoui'J •v idine 930-55-2 

5-Nitl 1idine 99-55-8 

Pentachh.,., 608-93-5 

-enracnloronnrooenzene 82-68-8 

-c;mu~ ... vropnenOJ 87-86-5 
m. 62-44-2 

85-01-8 

Phenol 108-95-2 

-c 1inP 106-50-3 

Phorate ?QR.O?-? 

~-Picoline 109-06-8 

'•vuauuu~ 23950-58-5 

IPyrene 129-00-0 

!Pyridine II 0-86-1 

ISafrole 94-59-7 

~lfotepp: 1 euaemy1 d 3689-24-5 

II ,2,4,5-Tetrach;u, 95-94-3 

2,3,4,6-Tetrach;u, ul'"~"v 58-90-2 

o-Toluidine 95-53-4 

I ,2,4-"J.' 120-82-1 

2,4,5· 95-95-4 

2,4,6-"J: 88-06-2 

0,0,0-Triethyl phosphorothioate 126-68-1 

~Tri,i. 99-35-4 

Polychlorinated ~ To 
jAroclor 1221 Ill 04-28-2 

V\Jocl or 1232 11141-16-5 

V\Joclor 1242 53469-21-9 

ft\.roclor 1248 12672-29-6 

V\Joclor 1254 II 097-69-1 

V\Joclor 1260 11096-82-5 

l'• 
~· , ... , Fr·tiridr·r 

ft\.ldrin 309-00-2 

lalpha-BHC 319-84-6 

lbeta-BHC 319-85-7 

ldelta-BHC 319-86-8 
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Analytical 

Method 3 

8270C 

8270C 

8270C 

8270C 

8270C 

8270C 
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8270C 

8270C 

8270C 

8270C 

8270C 

8270C 

8270C 

8270C 

8270C 

8270C 

8270C 

8270C 

8270C 

8270C 

8270C 

8270C 

8270C 

8270C 

8270C 

8270C 

8270C 

8270C 

8270C 

8270C 

8270C 

8270C 
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8270C 
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8270C 
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8082 
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TABLE B-2 
APPENDIX IX TARGET ANAL YTE LIST 

Morton International, Inc. 

Reading, Ohio 

Common na me1 CASRN 2 

Notes: 

1 Common names are those widely used in government regulations, scientific publications, and commerce; 

synonyms exist for many chemicals. 

2 Chemical Abstracts Service registry number (CAS RN). Where "Total" is entered, all species that 

contain this element are included. 

Analytical 

Method 3 

3 Analytical methods refer to analytical procedure numbers used in the U.S. Environmental Protection Agency (USEPA) publication, 

SW-846, "Test Methods for Evaluating Solid Waste," Current Edition. 

Appendix IX Target Analyte List developed from Title 40 of the Code of Federal Regulations, Part 264, Appendix IX 
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TABLE B-3 
GEOTECHNICAL AND GENERAL WATER QUALITY PARAMETERS 

Morton International, Inc. 

PARAMETER 

GEOTECHNICAL 

Atterberg Limits 

Moisture content 

Cation Exchange Capcity (CEC) 
pH 

Grain size distribution (Sieve Analysis) 

Total Organic Carbon (TOC) 

GENERAL WATER QUALITY 

Total Suspended Solids (TSS) 
Alkalinity IB i -carbonate/Carbonate 
Ammonia-Nitrogen (NH3) 

Nitrate/Nitrite (N03• I NOz) 
Phosphate (P04•3) 

Phosphorous 
Total Dissolved Solids (TDS) 
Calcium (total and dissolved) 
Chloride 
Ferric Iron (Fe+2) 

Ferrous Iron (Fe+3) 

Iron (total and dissolved) 
Magnesium (total and dissolved) 
Potassium (total and dissolved) 
Sodium (total and dissolved) 

Total Organic Carbon (TOC) 

Notes: 

ASTM =American Society of Testing and Materials. 

CFR =Code of Federal Regulations. 

Reading, Ohio 

METHOD REFERENCE 

ASTM D4318 

ASTM D2216 

SW-846 9081 
ASTMD2976 

ASTM D421, 422 

Walkley Black 

40 CFR Part 136 160.2 
40 CFR Part 136 310.1 
40 CFR Part 136 350.1 
40 CFR Part 136 353.2 
40 CFR Part 136 365.2 
40 CFR Part 136 365.2 
40 CFR Part 136 160.1 

SW-846 6010B 
40 CFR Part 325.3 or 300.0 
SM SW-846 3500 FE-D 

SM SW-846 3500 D 
SW-846 6010B 
SW-846 6010B 
SW-846 6010B 
SW-846 6010B 

40 CFR Part 136 415.1 I ASTM 02974 

Analytical methods refer to analytical procedure numbers used in the U.S. Environmental Protection Agency (USEPA) publication, 

SW-846, "Test Methods for Evaluating Solid Waste," Current Edition. 
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Table B-4 
Target Analyte List Sediment and Seep Analysis 

Morton International, Inc. 
Reading, Ohio 

1 ,1-Dichloroethane Endrin 

1 ,2-Dichloroethane Endrin aldehyde 

Acetone Endrin ketone 

Benzene Heptachlor 

Bromodi chi oromethane Heptachlor epoxide 

Carbon disulfide Isodrin 

Chlorobenzene Aluminum 

Chloroform Antimony 

Chloroethane Arsenic 

Dichlorodifluoromethane Barium 

Ethylbenzene Beryllium 

Methylcyclohexane Cadmium 

Methylene chloride Calcium 

Toluene Chromium 

Xylenes (total) Cobalt 

1 ,2-Dichlorobenzene Copper 

1 ,4-Dichlorobenzene Cyanide, Total 

2-Methylphenol Iron 

4-Methylphenol Lead 

Aniline Magnesium 

Benzaldehyde Manganese 

Aldrin Mercury 

alpha-Chlordane Nickel 

alpha-BHC Potassium 

beta-BHC Selenium 

delta-BHC Sodium 

4,4'-DDD Sulfide 

4,4'-DDE Thallium 

4,4'-DDT Tin 

Dieldrin Vanadium 

Endosulfan I Zinc 

Endosulfan II 
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Table B-5 
Background Soil Sampling 

Target Analyte List 
Morton International, Inc. 

ea In , 10 R d" Oh" 
Volatile Organic Compounds PCBs 

1, 1,1-Trichloroethane Aroclor 1016 

1,1 ,2-Trichloro-1 ,2,2-trifluoroethane Aroclor 1242 

1,1 ,2-Trichloroethane Aroclor 1260 

1, 1-Dichloroethane Organochlorine Pesticides 
1, 1-Dichloroethene Aldrin 

1,2-Dichloroethane alpha-Chlordane 

cis-1 ,2-Dichloroethene alpha-BHC 

trans-1 ,2-Dichloroethene beta-BHC 

1 ,2-Dichloroethene (total) delta-BHC 

Acetone 4,4'-DDD 

Benzene 4,4'-DDE 

Bromodichloromethane 4,4'-DDT 

Bromoform Dieldrin 

2-Butanone Endosulfan I 

Carbon disulfide Endosulfan II 

Chlorobenzene Endrin 

Chloroform Endrin aldehyde 

Cyclohexane Endrin ketone 

Dibromochloromethane Heptachlor 

Dichlorodifluoromethane Heptachlor epoxide 

Ethylbenzene Isodrin 

Methylcyclohexane Methoxychlor 

Methylene chloride Metals 
Tetrachloroethene Aluminum 

Toluene Antimony 

Trichloroethene Arsenic 

Vinyl chloride Barium 

Xylenes (total) Beryllium 

Semivolatile Organic Compounds Cadmium 

1,2-Dichlorobenzene Calcium 

1.3-Dichlorobenzene Chromium 

1 ,4-Dichlorobenzene Cobalt 

2-Methylphenol Copper 

4-Methylphenol Cyanide, Total 

Aniline Iron 

Benzaldehyde Lead 

bis(2-Ethylhexyl) phthalate Magnesium 

Benzo(a)anthracene Manganese 

Benzo(a)pyrene Mercury 

Benzo(b )fluoranthene Nickel 

Benzo(ghi)perylene Potassium 

Benzo(k)fluoranthene Selenium 

Carbazole Silver 

Chrysene Sodium 

Dibenz( a,h )anthracene Sulfide 

Dibenzofuran Thallium 

Fluoranthene Tin 

Fluorene Vanadium 

Indeno( I ,2,3-cd)pyrene Zinc 

Phenanthrene 
Pyrene 
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AQUIFER TEST RESULTS 
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Vertical Flow 
Response Rate 

Observation Steps 

Pumped Well Well (gpm) 

UAW02-20 UAW02-40 2.0 
5.0 

9.5 
UAW02-40 UAW02-20 3.0 

6.0 

7.5 

9.5 
UAW20-60 EPA-2 2.0 

2.5 
3.0 
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Table C-1 
Summary of Step-Test Results 

Morton International, Inc. 
Reading, OH 

Maximum Specific Estimated 
Draw down Capacity Transmissivity 

(ft) (gpm/ft) (gal/day-ft) 

0.49 4.08 5000 
1.36 3.68 
3.01 3.16 
0.22 13.64 46500 
0.24 25.00 

0.26 28.85 

0.4 23.75 

6.76 0.30 280 
14.18 0.18 
20.95 0.14 

Saturated 
Thickness (ft) Response 
Confined or Estimated Observed 
Unconfined Hydraulic In 

Percent Conductivity Observation 
Penetrated (ft/day) Well? 

6.3 106 no 
unconfined 

100% 

19.6 317 no 
confined 

72% 

21.7 1.7 no 
unconfined 

52% 
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Zone of 
Upper 

Test Well Aquifer 

UAW02-20 20-foot 
UAW02-40 40-foot 
UAW20-60 60-foot 
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Table C-2 
Calculated Flow Velocities of Groundwater 

Morton International, Inc. 
Reading, Ohio 

Estimate 
Hydraulic Effective 

Conductivity Porosity 
(ft/day) (dimensionless) 

106 25% 
317 25% 

Hydraulic 
Gradient 

(ft/ft) 

0.019 
0.0019 

---

1.7 25% 0.0019 

Horizontal 
Flow Rate 

(ft/day) 

8.1 
---

2.4 
-------~ 

0.013 
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L 
Subject Aquifer Tests- Rohm & Haas- Reading, OH Project No. 7168A 

By MB Checked By RDC &- Task No. Aquifer Test 

File No. 1 

Date 3/12/02 Date 5-3-0Z,. Sheet 1 of 1 

Purpose: 
• Measure properties of aquifer materials. 

• Determine effect of pumping on water levels in underlying/overlying aquifers. 

• Estimate groundwater flow rates. 

Data: 
• Pumping step tests of selected wells, December 5-7,2001. 

Method: 
• Calculate specific capacity ofwells at each step. (File 2) 

• Determine saturated thickness of aquifer, confined/unconfined character, and fraction 

penetrated by test well. (File 3) 

• Estimate transmissivity (T) and hydraulic conductivity (K) from specific capacity and 

saturated thickness. (File 4) 

• Examine data from observation wells for evidence of effects ofpumping underlying/overlying 

aquifer. (File 5) 

• Estimate groundwater velocity. (File 6) 

• Estimate T from recovery-period data, if sufficient data available. (File 7) 

Caveats: 
• Additional drawdown due to well inefficiency/skin effect will reduce measured sp. cap and 

underestimate T. 

• Partial penetration will cause additional drawdown, reduce measured sp. cap and 

underestimate T. 
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~PROJECT: .t-'\O(l.~ «._~IN~ 
I /" "'ORING LOCATION: 

Log of Well No. u •• _ 

TOP OF CASING ELEVATION: DATUM: 
ft NGVD 

I DRitl~ CONTRACTOR: 

DRILLING METHOD: ~-ol'f"tC...._ TOTAL DEPTH:·~ ·I SCREEN INTERVAL 

DATE STARTED:· DATE FINISHED· 
3 -z.\ -o' s-z\.:..o , · 

1-------------~~~--~----------------4-~~~~L~~~,~~~~~~------J 1.... . . DRILLING EQUIPMENT: 'Zs:l-rf.Jr5CN 1 c,. ~'!. ~ C/C$~ DEPTH TO i FIRST ICOMPL. CASING: 
r.-1 1 '-t~-t£/L. WATER: I I 

t:· SAMPLING METHOD: \o' ~ IA.-<AA.'l! ~ ?IIL::717.c~ ~ LOGGED BY: c., A 

I . I' .lr-V"lr~ .P'lM<.JV_. . ~ . : ~~ tc:- i'\111...-Nj~ 
HAMMER WEIGHT: NA I DROP: NA ~~~;~~E PROFESSIONAL: : ~;~:..~?~ . 
r-X--~~S~A~MWP~LE~S:r--~----~L-----~D~E~S~c=R~!P=T~IO~N------~.~~,~~--~-~~.~ ~,~-~t~.~-~~W~E~L~L~C~O~N~S~T~RU~C~T~I~O~N~D~E$TiA~Il~Sa_j 

·. li:! li i L.J_j. ~K IIAM(ltS<SSJ•kiJ:••Iot:,••ht,,_,, •• ,, .. ,,tut.~·'"""'"• -~ AND/OR DRILLING REMARKS 
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DESCRIPTION 
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Log of Well No. UIM/rJl- LfO 
DESCRIPTION 

NAME IUSCS SymboQ: color, moist, % by weight, 
plast., structure, cementation, react. w/HCI, gee. 

inter. 
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Well UA W02-20 Sp. Cap vs. Drawdown 
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Well UA W02-20 I 

l 
Equation for Specific Capacity: (Walton, 1970) 

q.=T/(2641og(Tt/2693r2C5)-65.5) : 
Unconfined 

Sp. Cap. Trans. time I well radius Storativity Apparent 

q. T t r c. Ratio 

gpm/ft gpd/ft min ft dimensionless Tlq. 

3.87 4600 180 I 0.166 0.2 1188 
3.95 4700 180 0.166 0.2 1190 
4.03 4800 180 0.166 0.2 1192 
4.10 4900 180 0.166 0.2 1195 
4.18 5000 180 0.166 0.2 1197 
4.:l5 )lOU 1lSU U.1 66 U.:l 11'}'} 

4.33 5200 180 0.166 0.2 1202 
4.40 5300 180 0.166 0.2 1204 

Note this equation does not account for reduction of saturated thickness 
in unconfined aquifer wells. 

z:; v<"'l' I V<t T; o '1 "- . ' ) 



Well UA W02-40 Sp. Cap. vs. Drawdown 
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Well UAW02-40 I 

Equation for Specific Capacity: (Walton, 1970) I 

q.=T /(2641og(Tt/2693r2C.)-65.5) 

Confined 
Sp. Cap. I Trans. time well radius Storativity Apparent 

T t ' c. Ratio q. r 

gpm/ft gpd/ft min ft dimensionless Tlq. 

20.45 40000 84 0.166 0.001 1956 
22.85 45000 84 0.166 0.001 1969 
23.33 46000 84 0.166 I 0.001 1972 
23.57 46500 84 0.166 0.001 1973 
23.81 47000 

i 
84 0.166 0.001 1974 

L.'-t.kO 'tOVVV O't V.1UU v-:001 1::1 I I 

24.76 49000 I 84 0.166 0.001 1979 
25.24 50000 84 0.166 I 0.001 1981 



Well UA W20-60 Sp. Cap. vs. Drawdown 
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Well UAW20-60 I 

Equation for Specific Capacity: (Walton, 1970) 

q.=T /(2641og(Tt/2693 r2C.)-65.5) 

Unconfined 
Sp. Cap. Trans. time well radius Storativity Apparent 

q. T t r c. Ratio 

gpm/ft gpd/ft min ft dimensionless Tlq. 

0.32 250 ; 87 0.166 0.2 770 
0.34 260 87 0.166 0.2 775 
0.35 270 87 0.166 0.2 779 
0.36 280 87 0.166 0.2 783 
0.37 290 87 0.166 0.2 787 
U • .:)i) .:)UU i)/ U.lOO u.~ I".JT 

0.39 310 87 0.166 0.2 795 
0.40 320 87 0.166 0.2 799 

Note this equation does not account for reduction of saturated thickness 
in unconfined aquifer wells. 
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Quality Assurance/Quality Control Report 

D.l.O OVERVIEW 

The guidelines and requirements for quality assurance/quality control (QA/QC) relating 

to the Facility Investigation (FI) at the Morton facility are provided in the Quality 

Assurance Project Plan [QAPP, Appendix A ofthe FI Work Plan (Geomatrix, 2000b)]. 

The QAPP was prepared in accordance with the U.S. Environmental Protection Agency 

(USEPA) Region 5 policy and was conditionally approved by the USEP A as an 

attachment to the FI Work Plan. 

As a matter of procedure, all deviations from the FI Work Plan were documented during 

the project. Deviations are grouped into three types; variances, nonconformances, and 

clarifications. When field or related conditions dictated a change from practices specified 

in the FI Work Plan, this was logged as a variance. A nonconformance report was 

generated for activities that failed to comply with the requirements ofthe FI Work Plan 

through error, miscommunication, or oversight. A clarification report was generated for 

activities that required additional explanation beyond the description in the FI Work Plan. 

Documentation of variances, non-conformances, and clarifications are included in this 

Appendix. 

QAIQC procedures for the FI are divided into Field Quality Control and Laboratory 

Quality Control. Field Quality Control addresses the QA/QC procedures implemented by 

the Geomatrix field crew. Laboratory Quality Control pertains to the QA/QC procedures 

implemented by Severn Trent Laboratories (STL) and the data validation performed by 

Environmental Standards Inc. 
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Precision is an expression of the degree to which two or more measurements are in 

agreement. Precision of sample collection procedures was evaluated by the collection of 

duplicate samples in the field. Duplicate samples are collected, analyzed, and compared 

to the original sample results to check for sampling and analytical reproducibility. The 

results ofthe duplicates are summarized in Tables D-1 through D-8. The relative percent 

difference (RPD) was calculated for each duplicate set using the following formula: 

where 

RPD 2(SI - S2} X 100 

s1 + s2 

S1 = sample result 

s2 = duplicate result 

The general RPD goal for the FI was 30 percent, although it was noted in the QAPP that 

this was a guideline, rather than a rigorous target. The great majority of duplicate 

analyses met this goal. There were a small number of outliers (i.e., outside the 30 percent 

goal), typically in soil samples and in the metals results in groundwater. The inherent 

variability in the soil matrix makes reproducibility of results more difficult. Variations in 

groundwater metals concentrations are likely attributable to the effect of water turbidity 

and the affinity of metals to sorb on solids. There was one exception to this typical 

situation; the duplicate groundwater samples collected from UA W19-80 on November 

12, 2001 had large variations with both VOC and inorganic parameters. On a whole, 

however, the precision observed through the evaluation of duplicate samples for the 

project was good, and typical of an environmental investigation. 

D.2.2 ACCURACY 

Accuracy is the degree of agreement between an observed value and an accepted 

reference or true value. The accuracy of field measurements was assessed through 
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instrument calibration standards and repetition of measurement results throughout the 

project. Field instruments measuring pH, dissolved oxygen, turbidity, and specific 

conductance were utilized as part of the investigation. The Geomatrix field crew 

calibrated field instrumentation each day the instrument was utilized. The calibration 

records, which were provided in the quarterlyProgress Reports, document the daily field 

calibration of equipment against standards for pH, dissolved oxygen, turbidity, and 

specific conductance. A review of these records indicates that there was good equipment 

accuracy and achievement ofthe project goals specified in Table A3-3 ofthe QAPP. 

However, as noted in Non conformance Log 018, consistent field calibration does not 

preclude performance problems with field instrumentation. 

As specified in the QAPP, it was not a requirement to evaluate water level measurements 

for accuracy and precision in the field. A comparison of water level measurements from 

the various rounds of readings, however, indicated one suspect reading in November 

2001 at UA W09-60 (Nonconformance Log 019). It is suspected that this inconsistency 

was due to operator error and does not reflect any problems with field instrumentation. 

D.2.3 EQUIPMENT AND TRIP BLANKS 

Equipment and trip blanks were collected in accordance with specifications ofthe QAPP. 

Equipment blanks are used to assess the potential for contamination resulting from field 

equipment, field procedures, or ambient conditions. Trip blanks are used to assess the 

potential for contamination of samples during sample shipment and storage. 

Table D-9 summarizes the results of project equipment blanks. With the exception of a 

few inorganic compounds (iron, copper, and sulfide), every detection is qualified as 

estimated (at concentrations less than the reporting limit). The organic compounds 

detected in equipment blanks were also detected in FI samples of environmental media. 

The same is true of the inorganic compounds detected in equipment blanks. The low 

concentrations measured in the equipment blanks suggest that ambient conditions may be 

slightly impacting project samples, or that decontamination procedures were not always 
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completely effective. The impact to project samples is minimal, but more rigorous 

decontamination is recommended for all non-dedicated sampling equipment. The 

concentrations measured in the equipment blanks are low, and, as noted above, at 

concentrations less than the reporting limit. Additionally, a conservative approach was 

taken when preparing the Baseline Risk Assessment (Geomatrix, 2002), in which no 

compound was eliminated based on the predominance ofthat compound in quality 

assurance blanks. 

Table D-1 0 summarizes the results of project trip blanks. With the exception of one 

detection of methylene chloride at a concentration of 1.1 micrograms per liter (ug/1), all 

of the detections in trip blanks were estimated (i.e., at concentrations less than the 

reporting limit). The majority of the compounds detected in project trip blanks were also 

reported in the associated laboratory method blank, as indicated by the data qualifier "B." 

Based on this qualifier, the acetone, methylene chloride, and trichloroethene observed in 

trip blanks are likely derived from laboratory contamination. The estimated detections of 

2-butanone and carbon disulfide in trip blanks may be attributable to ambient conditions 

in either the laboratory setting or to some effect of the sample shipment procedure. 

Based on the extremely low concentrations observed, however, these results are not 

considered to indicate a systematic problem with the sampling or analytical program. 

Additionally, a conservative approach was taken when preparing the Baseline Risk 

Assessment (Geomatrix, 2002), in which no compound was eliminated based on the 

predominance ofthat compound in quality assurance blanks. 

D.2.4 FIELD PROCEDURES 

The procedures specified in the FI Work Plan, including the QAPP and the Field 

Operating Procedures (FOPs), were adhered to during the investigation, with the 

exceptions noted on the attached Variance Log or Nonconformance Reports. The 

following FOP categories are most relevant to data quality: 

• Field Instrument Calibration and Maintenance 
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• Documentation Requirements for Drilling and Well Installation 

• Sampling, Labeling, Storage, and Shipment 

Two QA/QC Field Audits were performed by Geomatrix QA auditors to verify that 

procedures required by the QAPP were being followed. QA/QC Field Audits were 

conducted on May 7 and 8, 2001 and from November 9 to 11, 2001. Although neither 

audit identified any significant breach in conformance to the FOPs, the audits did result 

in the implementation of real-time enhancements to the FIfield program. Specifically, 

the QA auditor recommended improvements to sample chain-of-custody documentation 

procedures, sample shipment logistics, sample security and labeling practices, and quality 

assurance sampling frequency. Copies ofQA/QC Field Audit Reports, originally 

submitted to the USEP A with Quarterly Progress Reports, have been included with this 

Appendix. 
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Documentation of field activities was performed throughout the duration of the 

fieldwork. Field personnel regularly maintained the following documentation: 

• Daily Field Record Logs summarizing all field activities 

• Daily Health and Safety Meeting Records 

• Sample Control Logs 

• Chain-of-Custody Records and associated Federal Express Air Bills 

• Well Sampling and/or Development Records 

• Sample Collection Records 

Documentation procedures were reviewed and enhanced during the field audits by the 

QA Auditors, as described in Section D.2.4. 
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The standard methods used for geotechnical analyses are widely recognized and are 

published by the American Society for Testing and Materials (ASTM) (see Section A3.1 

of the QAPP). Laboratory precision for geotechnical parameters is assessed through the 

strict adherence to ASTM protocols and other applicable standards or guidelines for each 

parameter. No deviations from the standardized methods by the laboratory were 

identified or reported. 

D.3.2 LABORATORY ANALYTICAL PROCEDURES 

STL performed analytical procedures in accordance with the QAPP and as specified in 

the "Severn Trent Laboratory Quality Manual and Standard Operating Procedures" (STL, 

2000). There were no significant deviations from the Data Quality Objectives (DQOs) as 

presented in the QAPP. All analytical data were provided in electronic format to 

Geomatrix by STL. These data were electronically transferred to a Geomatrix database 

to avoid potential errors from manual transcription. 

D.3.3 DATA VALIDATION 

Laboratory analytical data validation was performed in accordance with Section A9 .2.2, 

Procedures Used to Validate Laboratory Data of the QAPP as set forth in the FI Work 

Plan (Geomatrix, 2000b ). The third party validator, Environmental Standards, validated 

at least ten percent of the analytical data for each sample matrix. Data reports were 

selected for validation by Geomatrix to ensure that representative sets of environmental 

media were evaluated from the different phases of sampling. Validation ofthe analytical 

data included an assessment of data precision and accuracy. The following is a list of the 

typical data quality parameters that were examined: 

• Holding Times 

• Surrogate Recoveries (accuracy) 
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• Matrix Spike/Matrix Spike Duplicates for organics and Duplicates for 
inorganics (precision) 

• Calibration 

• Blanks 

• Instrument Performance Checks 

• Internal Standards 

• Compound Identification 

• Compound Quantitation and Reported Detection Limits 

• System Performance 

Environmental Standards performed a comprehensive review and generated three 

separate validation reports, entitled: 

• Quality Assurance Review of Samples Collected on March 11, 13 and 14, 
2001 

• Quality Assurance Review of Samples Collected on May 8, 2001 

• Quality Assurance Review of Samples Collected on November 8, 9, and 10, 
2001 

Copies of the written summary from each report are included with this Appendix; 

complete copies of the Data Validation Reports are maintained in the project files. 

In general, data reviewed were considered to be valid and useable with appropriate 

qualifiers. Environmental Standards deemed that STL had provided sufficient quality 

control summary forms and supporting raw data to allow for complete validation ofthe 

data. Mostly minor and correctable deficiencies were noted during the data review. In 

response to a review of data deemed unreliable by Environmental Standards, the STL 

Quality Assurance (QA) Manager submitted an additional technical explanation in a 
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letter dated April19, 2002. In general, Environmental Standards designated a small 

number of non-detect results as umeliable. STL's QA Manager disagreed with these 

designations on the basis ofSTL's use of SW846 procedures- not CLP procedures- and 

on the laboratory's own conclusions using aggressive re-extraction practices and review 

of other laboratory control samples. A copy of STL correspondence is included with this 

Appendix. The outcome of the Environmental Standards validation and the STL review 

did not add any new chemical detections to the original data set, and the project data are 

considered to be valid and usable with the appropriate qualifiers. 
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Data completeness is a measurement of the amount of valid data obtained from a 

prescribed measurement system, as compared to that expected and required to meet the 

project goals. More specifically, completeness is defined as the percentage of valid 

results, based on the actual vs. proposed number of samples. The QAPP goal for data 

completeness for field and laboratory measurements is 90 percent. 

D.4.1 FIELD MEASURED PARAMETERS 

Table A1-4 ofthe QAPP summarizes the project Field Parameters. Completeness of field 

measured parameters is determined by assessing the quality and adequacy of data 

collected during the Fl. As stated above, field equipment was calibrated on a daily basis 

and all field calibration measurements met project goals. Groundwater samples collected 

from monitoring wells that were micro-purged were field analyzed for dissolved oxygen, 

pH, specific conductance, and temperature. For monitoring wells that were bailed, 

however, these field parameters were not collected. Furthermore, the exact accuracy of 

groundwater pH measurements is in question, as described in Nonconformance Log 018. 

Because field parameters were not measured for some samples and due to the suspected 

problems with the pH meter, the completeness objective of 90 percent for the 

groundwater field parameters was not achieved. It is estimated that the completeness for 

the groundwater field measurements is 75 percent. 

The soil samples, however, were field screened as planned with an organic vapor meter, 

and the completeness of this field parameter is 100 percent. 

D.4.2 ANALYTICAL DATA 

Completeness of analytical data is determined by comparing the number of valid samples 

collected and analyzed to the number of possible or planned samples. The FI was 

performed in a phased approach, with the addition of new sample locations and sample 

analyses on an ongoing basis. As noted in the variance logs, these additional samples 

added to the overall data set proposed in the FI Work Plan. All of the soil, sediment, 
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seeps, and groundwater samples that were collected were analyzed by STL. STL 

analyzed each sample for the specified target analyte list requested, including 

geochemical and geotechnical parameters. The results were determined to be valid and a 

completeness of 100 percent was achieved for the all matrices sampled during the Fl. 
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Sample Location Sample Date - M~ ~ - - -DP10-101 7/27/2001 <0.27 <0-.27 <0.27 
DP10-10' (Dup) 7/27/2001 <0.27 <0.27 <0.27 
RPD 0.00 0.00 0.00 
DP25-2.5' 8/7/2001 <0.0053 <0.0053 <0.0053 
DP25-2.51 (Dup) 8/7/2001 <0.0047 <0.0047 <0.0047 
RPD 0.00 0.00 0.00 
STR04-17.51 3/19/2001 <0.0052 <0.0052 <0.0052 
STR04-17.5' (Dup) 3/19/2001 <0.0046 <0.0046 <0.0046 
RPD 0.00 0.00 0.00 
STR08-13' 3/26/2001 <0.24 <0.24 <0.24 
STR08-13' (Dup) 3/26/2001 <0.23 <0.23 <0.23 
RPD 0.00 0.00 0.00 
STR11-91 8/20/2001 <0.0045 <-0.0045 <0.0045 
STR11-91 (Dup) 8/20/2001 <0.0047 <0.0047 . <0.0047 
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UA W15-20-2' 4/9/2001 <0.0043 <0.0043 <0.0043 
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RPD 0.00 0.00 NA 
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Duplicate Soil and Sediment Samples 

Volatile Organic Detections 
Morton International, Inc. 
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<0.0055 <0.0055 NA NA NA <0.0055 <0.0055 NA NA 
0.00 0.00 NA NA NA 0.00 0.00 NA NA 
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Sample Location Sample Date 
DP10-10' 7/27/2001 
DP10-10' (Dup) 7/27/2001 
RPD 
DP25-2.5' 8/7/2001 
DP25-2.5' (Dup) 8/7/2001 
RPD 
STR04-17.5' 3/19/2001 
STR04-17.5' (Dup) 3/1 9/2001 
RPD 
STROS-13' 3/26/2001 
STROS-13' (Dup) 3/26/2001 
RPD 
STR11-9' 8/20/2001 
STR11-9' (Dup) 8/20/2001 
RPD 
UA W15-20-2' 4/9/2001 
UA W15-20-2' (Dup) 4/9/2001 
RPD 
804-1.5' 10/9/2001 
804-1.5' (Dup) 10/9/2001 
RPD 
SS-5 - 25' South 10/11/2001 
SS-5 (Dup). 10/11/2001 
RPD 
CS7 (Dup) 3/6/2002 
CS7 3/6/2002 
RPD 
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NA 163.64 0.00 NA 
NA <0.012 <0.0059 NA 
NA <0.011 <0.0055 NA 
NA 0.00 0.00 NA 

Notes: 
RPD = Relative Percent Difference. 

J = Estimated result; result is less than reporting limit. 
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Duplicate Soil and Sediment Samples 

Volatile Organic Detections 
Morton International, Inc. 
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0.00 0.00 
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<0.011-..- <O.Oll 
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0.00 0.00 
NA Ill <O.Oll 
NA <0.012 

NA 0.00 
NA <0.012 
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B =Method blank contamination. The associated method blank contains the target analyte at a reportable level. 

NA indicates chemical was not on the target analyte list for that sample. 

This table only includes target analytes detected in one or more Facility Investigation samples. 

See Appendix B for the complete target analyte lists. 
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DP10-101 7/27/2001 <1.5 
DP10-10' (Dup) 7/27/2001 <1.5 

RPD 0.00 

DP25-2.5' 8/7/2001 <0.41 
DP25-2.5' (Dup) 8/7/2001 <0.37 
RPD 0.00 
STR04-17.5' 3/19/2001 <'0.4 
STR04-17.5' (Dup) 3/19/2001 <0.36 

RPD 0.00 

STR08-13' 3/26/2001 0.34 J 
;STR08-13' (Dup) 3/26/2001 0.31 J 

RPD 9.23 

STR11-9' 8/20/2001 <0.39 
STR11-9' (Dup) 8/20/2001 <0.39 

RPD 0.00 

UA W15-20-2' 4/9/2001 ,<0.37 
UA W15-20-2' (Dup) 4/9/2001 <0.36 

RPD 0.00 

8 04-1.5' 10/9/2001 1<0.35 
804-1.5' (Dup) 10/9/2001 <0.35 

RPD 0.00 

SS-5 ~25' South 10/11/2001 0.17 J 
SS-5 (Dup). 10/11/2001 0.2 J 

RPD 16.22 

CS7 3/6/2002 <0.41 
CS7(Dup) 3/6/2002 <0.4 

RPD 0.00 
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Notes: 

RPD = Relative Percent Difference. 

J =Estimated result; result is less than reporting limit. 

#=Co-Elution of3-Methylphenol and 4-Methylphenol. 
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Table D-2 
Duplicate Soil and Sediment Samples 

Semivolatile Organic Detections 
Morton International, Inc. 
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<0.36 <0.36 

0.00 0.00 

<0.35 0.06 J 

<0.35 <0.35 

0.00 141.46 

NA NA 
NA NA 

NA NA 

NA NA 
NA NA 

NA NA 

Cll 
QJ 0 1: 

N QJ 
~ "' .c .... 
I. I. 
~ ..c 
u u 
NA <1.5 

NA <1.5 

NA 0.00 

<0.41 <0.41 
<0.37 <0.37 
0.00 0.00 
<0.4 <0.4 
<0.36 <0.36 

0.00 0.00 

<0.37 <0.37 
<0.38 <0.38 

0.00 0.00 

<0.39 <0:39 
<0.39 <0.39 

0.00 0.00 

<0.37 <0.37 
<0.36 <0.36 

0.00 0.00 

<0.35 <0.35 
<0.35 0.082 J 

0.00 124.07 

NA NA 
NA NA 

NA NA 

NA NA 
NA NA 

NA NA 

NA indicates chemical was not on the target analyte list for that sample. 

QJ 
1: 

QJ QJ .... Col 
~ ~ 
-; I. 

..c ..c .... .... 1: 1: ..c ~ ~ c. ,-. I. ..c 
~ ..= ,; .... '-' Q 

Col N N 0 1: 1: I QJ QJ 1: .c .c I 

i:S i:S i:S 
<1.5 <1.5 <1.5 
< 1.5 <1.5 <1.5 

0.00 0.00 0.00 

<0.41 <0.41 <0.41 
<0.37 <0.37 <0.37 
0.00 0.00 0.00 
<0.4 <0.4 <0.4 
<0.36 <0.36 <0.36 

0.00 0.00 0.00 

<0.37 <0.37 <0.37 
<0.38 <0.38 <0.38 

0.00 0.00 0.00 

<0.39 <0.39 <0.39 
<0.39 <0.39 <0.39 

0.00 0.00 0.00 

<0.37 <0.37 <0.37 
<0.36 <0.36 <0.36 

0.00 0.00 0.00 

<0.35 <0.35 <0.35 
<0.35 <0.35 <0.35 

0.00 0.00 0.00 

NA NA NA 
NA NA NA 

NA NA NA 

NA NA NA 
NA NA NA 

NA NA NA 

This table only includes target analytes detected in one or more Facility Investigation samples. 

See Appendix B for the complete target analyte lists. 

QJ 
c 
Cll 
I. .... 
c. ,-. 
-= 

QJ 
Col Cll I 

QJ c 1: !"') 

f'{ 1: Cll Cll I. ..c QJ ..c .... QJ - -; 
1: 1: '-' .... 
~ Cll 0 ..c 1: 

0 Cll 
I. I. 1: .... ~ 1: 
0 Q Cll 

..c c c QJ c. Cll Cll I. ::I ::I -= ~ ..c .c .... fi: fi: c :z: ~ ~ ~ 1-o 

<t:5 <1.5 f l.S <1.5 <1.5 <1.5 <l.5 
<1.5 <1.5 :il.5 <1.5 <1.5 <1.5 <1.5 

0.00 0.00 0.00 0.00 0.00 0.00 0.00 

<0.41 <0.41 <0.41 <0.41 <0.41 <0.41 <0.41 
<0.37 <0.37 <p.37 <0.37 <0.37 <0.37 <0.37 
0.00 0.00 0.00 0.00 0.00 0.00 0.00 
<0.4 <0.4 <0.4 <0.4 <0.4 <0.4 <0.4 
<0.36 <0.36 <0.36 <0.36 <0.36 <0.36 <0.36 

0.00 0.00 0.00 0.00 0.00 0.00 0.00 

<0.37 <0.37 <Q.37 <0.37 <0.37 <0.37 <0.37 
<0.38 <0.38 ~.38 <0.38 <0.38 <0.38 <0.38 

0.00 0.00 0.00 0.00 0.00 0.00 0.00 

<0.39 <0.39 <{).39 <0.39 <0.39 <0.39 <0.39 
<0.39 <0.39 <.Q.39 <0.39 <0.39 <0.39 <0.39 

0.00 0.00 0.00 0.00 0.00 0.00 0.00 

<0.37 <0.37 <~.37 <0.37 <0.37 <0.37 <0.37 
<0.36 <0.36 <~.36 <0.36 <0.36 <0.36 <0.36 

0.00 0.00 0.00 0.00 0.00 0.00 0.00 

<0.35 <0.35 <@.35 <0.35 <0.35 <0.35 <0.35 
0.15 J <0.35 <@.35 <0.35 0.096 J k 0.35 0.14 J 

80.00 0.00 0.00 0.00 113.90 0.00 85.71 

NA NA Jrl"A NA NA NA NA 
NA NA NA NA NA NA NA 

NA NA NA NA NA NA NA 

NA NA NA NA NA NA NA 
NA NA llfA NA NA NA NA 

NA NA NA NA NA NA NA 
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Ill 
c 
~ 

'C 
t.. 
0 :c ~ f;lil E-

~ ~ ~ u c I 
~ ~ ~ "i: ~ 

I I I .c 
~ ~ ~ 'C Q. 

Sample Location Sample Date ...; ...; ...; ~ -; 
DP10-10' 7/27/2001 <0.2 <0.2 <0.2 <0.2 NA 
DP10-10' (Dup) 7/27/2001 <0.0039 <0.0039 <0.0039 <0.0039 NA 
RPD 0.00 0.00 0.00 0.00 NA 
DP25-2.5' 8/7/2001 <0.0021 <0.0021 <0.0021 <0.0021 <0.0021 

DP25-2.5' (Dup) 8/7/2001 <0.0019 <0.0019 <0.0019 <0.0019 <0.0019 

RPD 0.00 0.00 0.00 0.00 0.00 
STR04-17.5' 3/19/2001 <0.0021 <0.0021 <0.0021 <0.0021 <0.0021 

STR04-17.5' (Dup) 3/19/2001 <0.0019 <0.0019 <0.0019 <0.0019 <0.0019 
RPD 0.00 0.00 0.00 0.00 0.00 
STR08-13' 3/26/2001 <0.019 <0.019 <0.019 <0.019 <0.019 
STR08-13' (Dup) 3/26/2001 !• <0.039 <0.039 <0.039 <0.039 <0.039 

RPD 0.00 0.00 0.00 0.00 0.00 
STR11-9' 8/20/2001 <0.002 <0.002 <0.002 <0.002 <0.002 
STRll-9' (Dup) 8/20/2001 <0.002 <0.002·· <0.002 <0.002 <0.002 
RPD 0.00 0.00 0.00 0.00 0.00 
UAW15-20-2' 4/9/2001 <0.0038 <0.0038 <0.0038 <0.0038 <0.0038 
UA W15-20-2' (Dup) 4/9/2001 lr<o.qo37 <0.0037 <0.0037 <0.0037 <0.0037 
RPD 0.00 0.00 0.00 0.00 0.00 
B04-1.5' 10/9/2001 1 <O.oo36 <0.0036 <0.0036 <0.0036 <0.0036 
B04-1.5' (Dup) 10/9/2001 1 <0.0036 <0.0036 <0.0036 <0.0036 <0.0036 
RPD 0.00 0.00 0.00 0.00 0.00 
SS-5 -25' South 10/11/2001 <0.021 <0.021 <0.021 <0.021 <0.021 
SS-5 (Dup) 10/11/2001 <0.021 <0.021 <0.021 <0.021 <0.021 
RPD 0.00 0.00 0.00 0.00 0.00 

CS7 3/6/2002 <0.0021 <0.0021 <0.0021 <0.0021 <0.0021 
CS7(Dup) 3/6/2002 <0.0021 <0.0021 <0.0021 <0.0021 <0.0021 
RPD 0.00 0.00 0.00 0.00 0.00 

Notes: 

RPD =Relative Percent Difference. 

J = Estimated result; result is less than reporting limit. 

u 
= = I 
~ ... 
Ill 

.Q 

<0.2 
0.0038 J 
192.54 

<0.0021 
<0.0019 

0.00 
<0.0021 
<0.0019 

0.00 
<0.019 
<0.039 

0.00 
<0.002 
<0.002 

0.00 
<0.0038 
<0.0037 

0.00 
<0.0036 
<0.0036 

0.00 
<0.021 
<0.021 

0.00 
;<0.0021 
<0.0021 

0.00 

Table D-3 
Duplicate Soil and Sediment Samples 

Pesticides and PCB 
Detections 

Ill ... 
.! 
"!:j 
c 
Ill .c 
0 
t.. 

..:= 

.c u 
<0.38 

<0.0075 
0.00 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

Morton International, Inc. 

c 
"i: 
'C 
'ii 
Q 

<o2 
<0.0039 

0.00 
<0.0021 
<0.0019 

0.00 
<0.0021 
<0.0019 

0.00 
<0.019 
<0.039 

0.00 
<0.002 
<0.002 

0.00 
<0.0038 
<0.0037 

0.00 
<0.0036 
<0.0036 

0.00 
<0.021 
<0.021 

0.00 

Reading, Ohio 
Units: mglkg 

Ill ... .s 
.... = .... "' c c 
~ .s 
= = "' "' 0 0 
'C 'C 
c c 

f;lil f;lil 

<0.2 ot <O.i 

<0.0039 <:0.0039 
0.00 0.00 

<0.0021 <0.0021 
<0.0019 <0.0019 

0.00 0.00 
<0.0021 <0.0021 
<0.0019 ~.0019 

0.00 0.00 
<0.019 ~.019 
<0.039 :,<0.039 

0.00 0.00 
<0.002 ~0.002 
<0.002 1\.~.002 

0.00 0.00 
<0.0038 ~.0038 

<0.0037 . ~0.0037 
0.00 0.00 

<0.0036 <0.0036 

<0.0036 ~0.0036 
0.00 0.00 

<0.021 ! NA 
<0.021 ~ NA 

0.00 NA 

c 
"i: 
'C 
c 

f;lil 

<0.2 
<0.0039 

0.00 
<0.0021 
<0.0019 

0.00 
<0.0021 
<0.0019 

0.00 
<0.019 
<0.039 

0.00 
<0.002 
<0.002 

0.00 
<0.0038 
<0.0037 

0.00 
<0.0036 
<0.0036 

0.00 
<0.021 
<0.021 

0.00 

Ill 
'C .... 
.c 
Ill 
'C 
-; 
c 
"i: 
'C 
c 

f;lil 

<0.2 
<0.0039 

0.00 
<0.0021 
<0.0019 

0.00 
<0.0021 
<0.0019 

0.00 
<0.019 
<0.039 

0.00 
<0.002 
<0.002 

0.00 
<0.0038 
<0.0037 

0.00 
<0.0036 
<0.0036 

0.00 
<0.021 
<0.021 

0.00 
NA <0.0021 <0.0021 ~ NA <0.0021 <0.0021 

NA <0:0021 <0.0021 i NA <0.0021 <0.0021 
NA 0.00 0.00 NA 0.00 0.00 

PG = The percentage difference between the original and confirmation analyses is greater than 40%. 

NA indicates chemical was not on the target analyte list for that sample. 

This table only includes target analytes detected in one or more Facility Investigation samples. 

See Appendix B for the complete target analyte lists. 

P:\7168\FI Report\Tables\Dups\Solid_PEST_PCBS_Dups 

Ill ~ c 
~ lo< 

'C 0 
Ill t.. Q. "' c 0 Ill 0 -.e ("'l 00 ~ Q 
0 :c :c - ~ ~ Ill -.e t.. ... Q ("'l ("'l ("'l ("'l Ill u ..:= CJ ,;;e. .... - - - - -I .c ~ t.. t.. t.. t.. t.. c ~ CJ c 0 0 0 0 0 0 
"i: E ~ "i: ... .c c:i c:i c:i c:i c:i 
'C E Q. 'C ... 0 0 0 0 0 c Ill 0 ~ t.. t.. t.. t.. t.. 
f;lil 

~ = "' :!: <( <( <( <( <( t)ll .... 
NA NA <0.2 <0.38 <0.38 <3.8 <3.8 <3.8 <3.8 <3.8 
NA NA <0.0039 <0.0075 <0.(')075 <0.38 <0.38 <0.38 <0.38 <0.38 
NA NA 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

<0.0021 <0.0021 <0.0021 NA <0.0041 <0.041 <0.041 <0.041 <0.041 <0.041 
<0.0019 <0.0019 <0.0019 NA <0.0037 <0.037 <0.037 <0.037 <0.037 <0.037 

0.00 0.00 0.00 NA 0.00 0.00 0.00 0.00 0.00 0.00 
<0.0021 <0.0021 <0.0021 NA <0.004 <0.04 <0.04 <0.04 <0.04 <0.04 
<0.0019 <0.0019 <0.0019 NA <O.Q036 <0.036 <0.036 <0.036 <0.036 <0.036 

0.00 0.00 0.00 NA 0.00 0.00 0.00 0.00 0.00 0.00 
<0.019 <0.019 <0.019 NA <0,037 <0.037 <0.037 <0.037 <0.037 <0.037 
<0.039 <0.039 <0.039 NA <0.075 <0.038 <0.038 <0.038 <0.038 <0.03~ 

0.00 0.00 0.00 NA 0.00 0.00 0.00 0.00 0.00 0.00 
<0.002 <0.002 <0.002 NA <O.{j039 <0.039 <0.039 <0.039 <0.039 <0.039 
<0.002 <0.002 <0.002 NA <OJ/039. <0.039 <0.039 <0.039 <0.039 <0.039 

0.00 0.00 0.00 NA 0.00 0.00 0.00 0.00 0.00 0.00 
<0.0038 <0.0038 <0.0038 NA <0.0073 <0.037 <0.037 <0.037 <0.037 <0.037 
<0.0037 <0.0037 <0.0037 NA <0.(1073 <0.036 <0.036 <0.036 <0.036 <0.036 

0.00 0.00 0.00 NA 0.00 0.00 0.00 0.00 0.00 0.00 
<0.0036 <0.0036 <0.0036 <0.0071 <0.0071 <0.035 <0.035 <0.035 <0.035 <0.035 
<0.0036 <0.0036 <0.0036 <0.0071 <0.0071 <0.035 <0.035 <0,035 <0.035 <0.035 

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
<0.021 NA <0.021 <0.041 NA :NA NA NA NA NA 
<0.021 NA <0.021 <0.041 NA NA NA NA NA NA 

0.00 NA 0.00 0.00 NA NA NA NA NA NA 
<0.0021 NA <0.0021 <0.0041 NA NA NA NA NA NA 
<0.0021 NA <0.0021 <0.004 ~A NA NA NA NA NA 

0.00 NA 0.00 0.00 NA NA NA NA NA NA 
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Sample Location 
DP10-10' 
DP10-10' (Dup) 

RPD 

DP25-2.5' 
DP25-2.5' (Dup) 

RPD 

DP40-6' (Dup) 
DP40-6' 

RPD 

S TR04-1 7 .5' 
STR04-17.5' (Dup) 

·o 

STR08-13' 
STR08-13' (Dup) 

RPD 

STRll-9' 
STR11-9' (Dup) 

RPD 

VA W15-20-2' 
VA W15-20-2' (Dup) 

RPD 

B04-1.5' 

B04-1.5' (Dup) 

RPD 

SS-5 ~25' South 
SS-5 (Dup) 

RPD 

CS7 
CS7 (Dup) 

RPD 

Qj 

"0 Qj c "0 = 5 
00 = 
Qj 00 :c Qj 

= :c s = = ..... s E = c 
"' = .:: ·= c .5 0 .!:! E 00 E ·; I E c = ~ E 

"0 "0 ; Qj "i: "' 1- "0 
";j ";j = c 1- 1:':1 Qj 1:':1 

Sample Date ::( < < < < = = u 
7/27/2001 NA 1400 NA < 1.2 0.74B 13.9B 0.091 B 0.25 

7/27/2001 NA 820 NA <1.1 1.2 8.2 B 0.1 B 0.18 B 

NA 52.25 NA 0.00 47.42 51.58 9.42 32.56 

817/2001 NA <62 14100 <1.2 8.8 100 0.55 B 6.5 

817/2001 NA <56 6530 <1.1 6.1 49.4 0.27 B 0.33 

NA 0.00 73.39 0.00 36.24 67.74 68.29 180.67 

3/5/2002 NA NA 6070 J <1.1 2.7 39.4 0.31 B 0.13 B 

3/5/2002 NA NA 5670 J <1.1 4.8 37 0.35 B 0.2B 

NA NA 6.81 0.00 56.00 6.28 12.12 42.42 

3/19/2001 760 NA 2780 <1.2 3 12.8 B <0.61 0.13 B 

3/19/2001 550 NA 1750 <1.1 2.6 11.9 B 0.077 B 0.16 B 

32.06 NA 45.47 0.00 14.29 7.29 155.17 20.69 

3/26/2001 280 NA 4460 <1.1 4.2 34.6 0.13 B 0.063 B 

3/26/2001 290 NA 3360 <1.1 3.5 25.9 0.12 B <0.23 

3.51 NA 28.13 0.00 18.18 28.76 8.00 113.99 

8/20/2001 NA < 120 10200 < 1.2 19.4 54.7 0.51 B 0.15 B 

8/20/2001 NA <120 10200 <1.2 11.8 56.9 0.57B 0.29 

NA 0.00 0.00 0.00 48.72 3.94 11.11 63.64 

4/9/2001 26B NA 5910 <1.1 5.5 45.8 0.21 B 0.093 B 

4/9/2001 <55 NA 5940 <1.1~ 6.2 55.1 0.21 B 0.093 B 

71.60 NA 0.51 0.00 11.97 18.43 0.00 0.00 

10/9/2001 NA <54 1870 <1.1 4 9.8 B J <0.54 0.16 B 

10/9/2001 NA <53 2200 <1.1 3.7 11.4 B J <0.53 0.16 B 

NA 0.00 16.22 0.00 7.79 15.09 0.00 0.00 

10111/2001 NA 95 3370 <1.2 3.9 37.2 0.18 B 0.27 

10/11/2001 NA 100 3870 <1.2 3.8 30.4 0.21B 0.23 B 

NA 5.13 13.81 0.00 2.60 20.12 15.38 16.00 

3/6/2002 ' NA NA 1690 J <1.2 3.3 16.8 B 0.12 B 0.16 B 

3/6/2002 NA NA 2160 J <1.2 4 .7 42.6 0.18 B 0.16 B 

NA NA 24.42 0.00 35.00 86.87 40.00 0.00 

Notes: 

RPD = Relative Percent Difference. 

TableD-4 
Duplicate Soil and Sediment Samples 

Inorganic Chemical Detections 
Morton International, Inc. 

E 

·= E 
= E 
";j 0 

1-
'i ..c u u 
NA 7.9 
NA 6.9 

NA 13.51 

2690 15 
110000 9.6 

190.45 43.90 

39000 J 8.1 
83500 J 9.2 

72.65 12.72 

119000 4.8 
162000 5.2 

30.60 8.00 

150000 9.4 L 
146000 6.8 

2.70 32.10 

35400 15 
54500 14.4 

42.49 4.08 

1530 7.5 
4310 7.6 

95.21 1.32 

86600 3.7 

97000 3.7 

11.33 0.00 

65700 9.6 
67000 15.3 

1.96 45.78 

114000 J 5.6 
123000 J 6 

7.59 6.90 

Reading, Ohio 
Units: mglkg 

'i .... 
0 
E-
Qi' 

1- :'5! .... Qj 

'i c. c 
..CI c. 1:':1 
0 0 ..... 
u u u 

3.7B 5.3 <0.58 
3.4 B 6.8 0.25 B 

8.45 24.79 79.52 

7.6 16.2 <0.62 
6.3 13.9 0.56 

18.71 15.28 10.17 

5.1 B 8.2 NA 
5B 7.7 NA 
1.98 6.29 NA 

2.7 B 8. 1 <6.61 
2.6 B 7.7 0.21 B 

3.77 5.06 97.56 

5.2 B 9.7 <0.56 
3.5 B 6.5 0.29B 

39.08 39.51 63.53 

14.8 23 .9 <0.59 
10 21.4 <0.59 

38.71 11.04 0.00 

5.8 9.7 <0.55 
5.8 10.3 <0.55 

0.00 6.00 0.00 

2.8B 7.3 <0.54 

2.9B 6.8 <0.53 

3.51 7.09 0.00 

4.2 B 11.3 <0.62 
4.5 B 9.3 <0.62 

6.90 19.42 0.00 

2.5 B 4.9 NA 
3.3 B 4.4 NA 
27.59 10.75 NA 

c 
0 
1-.... 

NA 
NA 
NA 

20100 
15900 

23.33 

11400 
14500 

23.94 

7050 
7110 

0.85 

13400 
9380 

35.29 

36200 
25300 

35.45 

10400 MBB 
11400 MBB 

9. 17 

5760 

5980 

3.75 

9740 
10400 

6.55 

7480 
9920 

28.05 

E Qj 

= "' E Qj ..... E ·;;; c = 1- E Qj 1:':1 = Qj 
·;;; = 

"0 
c OJ) y "' c 1- = OJ) c 1- ~ 1:':1 Qj 

1:':1 Qj 
~ Qj 1:':1 1:':1 Qj y .... 

Qj "0 
:; :; :; z 0 

Ci5 
0 

,.J ~ 00 00 

2.9 NA NA 0.09B 7.8 NA <0.58 <0.58 NA 
2.7 NA NA 0.046 B 7.8 NA <0.57 <0.57 NA 

7.14 NA NA 64.71 0.00 NA 0.00 0.00 NA 

10.2 2290 297 0.024 B 15.4 890 0.53 B <0.62 574 B 
6.9 27900 404 <0.11 15.8 1160 0.66 <0.56 428 B 

38.60 169.66 30.53 128.36 2.56 26.34 2 1.85 0.00 29.14 

6.3 18300 277 0.016 B 9. 1 518 B J <0.57 NA 63.3 B 
6.4 40500 301 0.035 B 8.9 583 J <Q.57 NA 103 B 

1.57 75.51 8.30 74.51 2.22 11.81 0.00 NA 47.75 

5.6 26200 259 0.026 B 7 661 <0.61 <0.61 202B 
5.1 38800 3 18 <0.11 6.6 334B <Q.54 <0.54 258 B 

9.35 38.77 20.45 123.53 5.88 65.73 0.00 0.00 24.35 

5.9 L 41700 587 I <o.11 10.5 L 1010 <Q:56 <0.56 3 11 B 
4.3 24200 414 <0.11 7.8 1020 <0.57 <0.57 240 B 

31.37 53.11 34.57 NA 29.51 0.99 0.00 0.00 25.77 

12.1 12600 3 17 0.012 B 36.1 1890 0.57 B <0.59 <586 

13.1 14400 279 <0.12 28.4 1960 0.42 B <0.59 72.5 B 

7.94 13.33 12.75 163.64 23.88 3.64 30.30 0.00 155.96 

13 1120 257 0.016 B 9.7 576 0.56 0.9 470 B 

11.2 1210 530 0.017 B 9.9 594 0.58 1.9 483 B 

14.88 7.73 69.38 6.06 2.04 3.08 3.51 71.43 2.73 

4.1 31100 191J 0.0098 B 6.5 368 B .<0.54 <0.54 69.2 B 

4.3 36200 198 J <0.11 6.2 387 B <Q.53 <0.53 66.6 B 

4.76 15.16 3.60 167.28 4.72 5.03 0.00 0.00 3.83 

12.5 12600 283 <'().12 9.8 486 B <9.62 , NA 175 B 

14.1 14900 260 0.011 B 10 529 B <0.62 : NA 196 B 

12.03 16.73 8.47 166.41 2.02 8.47 0.00 NA 11.32 

7.2 30100 380 0.028 B 5.5 290 B J <(1.62 NA 162B 
7.5 37800 650 0.012 B 5.7 344 BJ <0.61 NA 145 B 

4.08 22.68 52.43 80.00 3.57 17.03 0.00 NA 11.07 

J = Method blank contamination. The associated method blank contains the target analyte at a reportable level. 

B = Estimated result; result is less than reporting limit. 

MBB =This analyte is present at a reportable level in the associated method blank but is less than 5% of the sample amount. 

NA indicates chemical was not on the target analyte list for that sample. 

L = Serial dilution of a digestate in the analytical batch indicates that physical and chemical interferences are present. 

MBD = This analyte is present in the associated method blank at an amount that is less than two times the reporting limit. 

This table only includes target analytes detected in one or more Facility Investigation samples. 

See Appendix B for the complete target analyte lists. 
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E 
E = = "0 

1:':1 
'i y c 
..c c 1:':1 c 

E= N E- >-
<1.2 53 1 5.7 B 100 

<1.1 .1 273 6.5 49. 1 

0.00 64.18 13.11 68.28 

1.5 NA 25.8 54.6 
2.7 NA 12.2 39.9 

57.14 NA 71.58 31.11 

1.4 3.7 B J 10.3 31 
1.2 4 BJ 15.1 29 

15.38 7.79 37.80 6.67 

0.98 B NA 8.8 28.4 
0.83 B NA 6.7 41.1 

16.57 NA 27.10 36.55 

2.6 NA 10.9 38.8 MBD 
1.5 NA 7.4 25.3 MBD 

53 .66 NA 38.25 42.12 

<1.2 NA 20.9 79.1 
<1.2 NA 21.5 65 

0.00 NA 2.83 19.57 

<1.1 NA 16 36 
0.94B NA 16.1 37.4 

15.69 NA 0.62 3.81 

1.5 0.93 B J 6.2 22.3 

1.2 0.97 B J 6.7 21.6 

22.22 4.21 7.75 3.19 

<1.2 4.9B J 9.3 38.9 
<1.2 3.9 BJ 10.4 46.7 

0.00 22.73 1l.17 18.22 

1.7 3.9 BJ 6.6 29.9 
2 4 B J 9.3 24.8 

16.22 2.53 33.96 18.65 
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Q,l 
c 
1:11 

.:::: ... 
Q,l 
0 
I. 
0 

= c ,-., 
"; 'i: ... ... 0 Q,l I Q,l ... c M c '-' 

1:11 f{ 1:11 Q,l Q,l Q,l Q,l .:::: .:::: c c c c ... ... - 1:11 Q,l 1:11 Q,l Q,l I Q,l 
0 0 0 .:::: .:::: .:::: .:::: 
I. I. I. ... ... ... ... 

Q,l Q,l Q,l Q,l 
.$ .$ 0 0 0 0 0 :c Q,l .:::: .:::: I. I. I. I. c u u u .$ .$ .$ .$ 
'i: 'i: 'i: 0 .:::: .:::: .:::: .:::: c 
E- E- E- u u u u 

Q Q Q Q 
1:11 

I I I ... - M~ M~ = I I I I = - - -~ -~ - M~ <'1 Sample Location Sample Data I - - - - - - - M 

UAW02-20 5/7/2001 <t <1 <1 0.74J ~· <1 0.42 J <I <10 

UA W02-20 (Dup) 5/7/2001 <1.2 <1.2 <1.2 0.67 J f <1.2 0.44 J <1.2 <12 
' 

RPD 0.00 0.00 0.00 9.93 0.00 4.65 0.00 0.00 

UAW07-20 5/8/2001 <2 NA <2 1.6J <2 <2 <2 <20 
UAW07-20 (Dup) 5/8/2001 <2.5 NA <2.5 1.5J <2.5 <2.5 <2.5 <25 

RPD 0.00 0.00 0.00 6.45 0.00 0.00 0.00 0.00 

UAW16-10 10/12/2001 <120 <120 <120 <120 <120 <120 <120 <1200 

UAW16-10 (Dup) 10/12/2001 <100 <100 <100 <100 <100 <100 <100 <1000 
" 

RPD 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

UAW19-80 11112/2001 0.25 J <1 <1 4.8 0.29 J 33 1.3 <10 

UAW19-80 (Dup) 11112/2001 13 <5 <5 9.8 <5 140 13 <50 

RPD 200.00 0.00 0.00 68.49 178.07 123.70 163.64 0.00 

UAW20-60 11114/2001 94 4.5 J 4.2 J 52 lOJ 310 95 <110 
UA W20-60 (Dup) 11114/2001 98 4.8 J <11 58 11 320 100 <110 

RPD 4.17 6.45 89.47 10.91 9.52 3.1 7 5.13 0.00 

LAWOS-150 3/16/2002 <20 NA <20 25 <20 450 30 <200 

LAWOS-150 (Dup) 3/16/2002 <20 NA <20 24 <20 450 30 <200 

RPD 0.00 NA 0.00 4.08 0.00 0.00 0.00 0.00 

Notes: 

RPD = Relative Percent Difference. 

J = Estimated result; result is less than reporting limit. 

Table D-5 
Duplicate Groundwater Samples 

Volatile Organic Detections 
Morton International, Inc. 

Reading, Ohio 

Units: 1-1g/L 

,-., 
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= ... 
~ 
'-' Q,l 

c Q,l 
c 1:11 
0 .:::: 
c ... 

Q,l 
1:11 

= 
Q,l ... 

c 0 "1:1 Q,l 
Q,l I. !!:: c c. .$ Q,l 
I 

= = N 
M .:::: "' c I C;l I. :a Q,l ';. :a ~ Q,l Q,l ~ c .:::: c c 0 ... Q,l 

0 0 0 I. 
Q,l 0 

= = ... N ~ 0 
~ Q,l c 0 0 I. :c u Q,l I. I. 1:11 

I o( = = = u u 
""'" <10 <10 0.491 <I <1 <1 32 

NA <12 0.47J <1.2 <1.2 <1.2 31 

NA 0.00 4.17 0.00 0.00 0.00 3.17 

NA <20 2.1 <2 <2 2.4 39 
NA <25 ' 1.8J <2.5 <2.5 l.lJ 38 

NA 0.00 15.38 0.00 0.00 74.29 2.60 

NA 8000 <120 <120 <120 <120 23 J 

NA 6500 <100 <100 <100 <100 24 J 

NA 20.69 0.00 0.00 0.00 0.00 4.26 

NA 1.3 J B <1 <1 < I <I <1 

NA 6.3 JB <5 <5 <5 <5 3.3 J 

NA 131.58 0.00 0.00 0.00 0.00 106.98 

NA 7.8 J <11 <11 <II <II <11 
NA <llO <11 <ll < 11 <11 <II 

NA 173.51 0.00 0.00 0.00 0.00 0.00 

<100 <200 <20 <20 <20 <20 <20 

<100 <200 <20 <20 <20 <20 <20 

0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Q,l 
Q,l c 
c 1:11 Q,l 

c 1:11 .:::: 
Q,l .:::: ... 

Q,l .:::: ... 
= 

Q,l ... 
= 

Q,l 
Q,l 0 c 0 0 I. Q,l 
I. I. 0 N 
.$ Q,l 

Q,l .$ = c 

= 
.:::: c c c Q,l .:::: Q,l u :a ~ I. 

Q 
1:11 u N ';. ~ ~ 0 0 c 
Q,l 

= 
I. Q,l c. 0 I .:::: 

I. M~ .$ ~ 0 0 0 
~ I. 0 - 'Cj I. .:::: :c I ~ u .c c. 

"' ... 0 
Q Q ... u '(j u r;.J "' ... 

<1 <0.5 <l <1 <1 <I <I 

<1.2 <0.62 <1.2 <1.2 <1.2 <1.2 <1.2 

0.00 0.00 0.00 0.00 0.00 0.00 0.00 

<2 <1 NA <2 <4 4.4 NA 
<2.5 <1.2 NA <2.5 <5 4.3 NA 

0.00 0.00 NA 0.00 0.00 2.30 NA 

<120 <62 <120 <120 <120 <120 <120 
<100 <50 <100 <100 <100 <100 <100 

0.00 0.00 0.00 0.00 0.00 0.00 0.00 

12 1.3 <I <I <1 <1 <I 

3.7 J 13 <5 <5 <5 <5 <5 

105.73 163.64 0.00 0.00 0.00 0.00 0.00 

39 92 <11 .. <11 <11 <ll <11 
41 99 < 11 <ll <11 <II <11 

5.00 7.33 0.00 0.00 0.00 0.00 0.00 

<20 26 NA <20 <40 <20 NA 

<20 26 NA <20 <40 <20 NA 

0.00 0.00 NA 0.00 0.00 0.00 NA 

NA indicates chemical was not on the target analyte list for that sample. 

Q,l Q,l 
c "1:1 
1:11 'i: 
~ 0 Q,l :c .:::: 
0 u 

'Cj Q,l ... c 
u Q,l 

';. ';. 
.:::: .:::: ... ... 
Q,l Q,l 

~ ~ 
<1 <1 

<1.2 <1.2 

0.00 0.00 

NA <2 
NA <2.5 

NA 0.0 

<120 <120 
<100 <100 

0.00 0.00 

<1 <1 

<5: <5 

0.00 0.00 

<II 8 JB 
<Jl, 7.8 JB 

0.00 2.53 

NA. <20 

N~ <20 

NA 0.00 

B = Method blank contamination. The associated method blank contains the target analyte at a reportable level. 

This table only includes target analytes detected in one or more Facility Investigation samples. 

See Appendix B for the complete target analyte lists. 
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Q,l 
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Q,l 

.:::: ... 
Q,l 

Q,l 0 c I. 
Q,l 0 Q,l 

.:::: :c c ... Q,l ,-., 
Q,l "; Q,l u .:::: "1:1 

0 Q 'i: ... ... 0 I. Q,l 

.$ I 0 .$ ... 
M~ '-' I. .:::: .:::: Q,l "' - 0 u u c 

I :c Q,l 
1:11 Q,l ';. c 
I. = "' Q,l ... c u c 
Q,l 0 1:11 ' i: ';. > E- E- I. E- X ... 
<1 <1 <0.5 <1 <2 <I , 

<1.2 <1.2 <0.62 <1.2 <2.5 <1.2 

0.00 0.00 0.00 0.00 0.00 0.00 

<2 3.5 <1 <2 <4 13 
<2.5 3.6 <1.2 <2.5 <5 13 

0.0 2.8 0.0 0.0 0.0 0.0 

<120 <120 <62 <120 <250 <120 
<100 <100 <50 <100 <200 <100 

0.00 0.00 0.00 0.00 0.00 0.00 

<I 0.36 J <0.5 <1 <2 <1 
15 <5 <2.5 2.7 J <10 <5 

175.00 173.1 3 0.00 91.89 0.00 0.00 

20 <11 2.5 J 7J <22 <ll 
20 <11 1.8J 7.9 J <22 <II 

0.00 0.00 32.56 12.08 0.00 0.00 

<20 <20 4J <20 <40 <20 
<20 <20 4.6 J <20 <40 <20 

0.00 0.00 13.95 0.00 0.00 0.00 
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Sample Location 
VAW02·20 
r---
VA W02·20 (Dup) 
f---
RPD 
VAW07·20 
VAW07·20 (Dup) 
RPD 
VAW16·10 
VAW16-10 (Dup) 
RPD 
VAW19·80 
VAW19-80 (Dup) 
RPD 
VAW20·60 
-
V A W20-60 (Dup) 
RPD 
LAW05-150 
LA W05·150 (Dup) 
RPD 

P:\7168\FI Report\Tables\Dups\GrH20_SVOC_Crosstab 

Qj 
c 
Qj Qj Qj Qj 
N c c c c Qj Qj Qj 
Qj N N N 
~ c c c 
0 Qj Qj Qj 
t- ~ ~ ~ 

~ ..2 0 0 0 c t- t- t-
Qj .c 0 0 0 CJ .c 'i: ::c ::c ::c Q. 

E- CJ CJ CJ 

= I Q Q Q 
I "" . 

r{ 
I I I - M~ til "t Sample Date - - - ... ... 

5/7/2001 < 10 <10 12 <10 3.7 J 
5/7/2001 <10 <10 11 <10 3.5 J 

0.00 0.00 8.70 0.00 5.56 
5/8/2001 ' NA <100 37 J <100 <100 
5/8/2001 NA <25 34 <25 <25 

NA 0.00 8.45 0.00 0.00 
10!12/2001 <10 <10 6.9 J <10 12 
10/12/2001 <10 <10 6.2 J <10 11 

0.00 0.00 10.69 0.00 8.70 
11!12/2001 <10 <10 <tO <10 <10 
11112/2001 <10 <10 <10 <10 <10 

0.00 0.00 0.00 0.00 0.00 
11!14/2001 <10 < 10 <10 <10 <10 
11114/2001 < 10 <10 <10 <10 <10 

0.00 0.00 0.00 0.00 0.00 
3!16/2002 NA <10 <10 <10 <10 
3/16/2002 NA <10 <10 <10 <10 

NA 0.00 0.00 0.00 0.00 

Notes: 

RPD = Relative Percent Difference. 

Table D-6 
Duplicate Groundwater Samples 
Semivolatile Organic Detections 

Morton International, Inc. 

Qj 
c 
~ 
~ 
0 
Q 

I 

""~ ... 
NA a 

NA 
NA 

<100 
<25 
0.00 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
<10 
<10 
0.00 

Reading, Ohio 

Units: J..Lg/L 

0 0 
c c Qj Qj .c 0 .c 

Q. Q. c 
~ 0 Qj 

t- .c 
0 .c Q. ... 

::c Qj 0 
E t-

CJ 0 
Q Q ::c 

I I u "" "" N' N' I 
M 

<10 < 10 <10 
<10 <10 <10 
0.00 0.00 0.00 
<100 <100 <100 
<25 <25 <25 
0.00 0.00 0.00 
< 10 <10 <10 
<10 <10 <10 
0.00 0.00 0.00 
<10 <10 ,: <10 
<10 < 10 <10 
0.00 0.00 0.00 
<IO <10 . <10 
<10 < 10 <10 
0.00 0.00 0.00 . 
<10 <10 <10 
<10 <10 <10 
0.00 0.00 0.00 

0 0 
c c 
Qj Qj 
.c .c 
Q. Q. 

~ ~ 
.c .c ... 
Cll 

.... 
Cll 

~ ~ 
I I 

M "" < 10 <10 
<10 <10 
0.00 0.00 
<100 <100 
<25 <25 
0.00 0.00 
<10 2.4 J # 

<10 3.4 J # 
0.00 34.48 
<10 < 10 
< 10 <10 
0.00 0.00 
<10 <tO 

i 
< 10 <10 
0.00 0.00 
<10 <10 
<10 <10 
0.00 0.00 

B = Method blank contamination. The associated method blank contains the target analyte at a reportable level. 

J =Estimated result; result is less than reporting limit. 

# = Co-Elution of3-Methylphenol and 4-Methylphenol. 
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'i 
Qj .c ... ... 

.c ~ Qj 
Q. 'i .... Qj 

.c ~ ... 
,-... .... 'i ~ 

~ .c 'i 
~ Q. .c 

Qj Qj Qj 
.... .c 

c "0 E .c ... 
Qj .c ~ Q. .c 

~ ~ .c .c ~ N ... Q. ... c ~ .c Cll .c CJ ~ Cll 
"0 ... Qj ~ .... c Q. Qj 
'i ~ ~ 0 CJ .c Cll 0 ~ 

~ I 
~ 

0 ... t-c N t- I Cll c M Q. c E 0 Qj c '-' ... 
I :I Qj 

CJ c Qj "' :I ~ .c 
< < = :c = u Q Q ~ ~ 

<10 NA < 10 <10 <IO <10 ~10 <10 <ro <10 
<10 NA <10 <10 <10 <10 <10 < IO <10 < 10 
0.00 NA 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
< 100 150 NA <100 <100 NA <100 <100 <100 <100~! 

<25 44 NA <25 <25 NA ,;:25 <25 <25 <25 
0.00 109.28 NA 0.00 0.00 NA 0.00 0.00 0.00 0.00 
<1 0 NA <10 <10 <10 19 <10 <10 <10 <10 
<10 NA <10 <10 < 10 17 <10 <10 <10 <10 ~ 
0.00 NA 0.00 0.00 0.00 11.11 0.00 0.00 0.00 0.00 
<10 NA <10 <10 <10 <10 <10 <10 <10 <10 

' 
<10 NA <10 <10 <10 <10 <10 <10 <10 <10 
0.00 NA 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

···-
<10 NA <10 <10 <10 <10 <10 <10 <10 <10 
<1 0 NA <10 <10 <10 <10 <10 <10 <10 <10 
0.00 NA 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
< 10 <10 NA <10 <10 NA ,<10 <10 <10 <10 
<10 <10 NA <10 <10 NA <10 <10 <10 <10 
0.00 0.00 NA 0.00 0.00 NA 0.00 0.00 0.00 0.00 

NA indicates chemical was not on the target analyte list for that sample. 

This table only includes target analytes detected in one or more Facility Investigation samples. 

See Appendix B for the complete target analyte lists. 
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Sample Location 
UAW02-20 

UA W02-20 (Dup) 
RPD 
UAW07-20 

UAW07-20 (Dup) 
RPD 
UAW16-10 

UAW16-10 (Dup) 
RPD 

UAW19-80 
UA W19-80 (Dup) 

'D 
uAW20-60 

UA W20-60 (Dup) 
RPD 
LAW05-150 
LAW05-150 (Dup) 
RPD 

u 
~ iilil E- = ~ ~ ~ = ~ ~ ~ 

c I 

'i: ~ 
I I I .: 
~ ~ ~ "0 c. 

Sample Date ...; ...; ...; :( '; 

5/7/2001 <0.05 <0.05 <0.05 <0.05 <0.05 

5/7/2001 <0.05 <0.05 <0.05 <0.05 <0.05 

0.00 0.00 0.00 0.00 0.00 

5/8/2001 <0.25 <0.25 <0.25 <0.25 <0.25 

5/8/2001 <0.5 <0.5 <0.5 <0.5 <0.5 

0.00 0.00 0.00 0.00 0.00 

10112/2001 <2.5 <2.5 <2.5 <2.5 <2.5 
10/12/2001 <2.5 <10 <10 <2.5 <2.5 

0.00 0.00 0.00 0.00 0.00 

11/12/2001 <0.05 <0.05 <0.05 <0.05 <0.05 

11112/2001 <0.05 <0.05 <0.05 <0.05 <0.05 

0.00 0.00 0.00 0.00 0.00 

11114/2001 <5 <5 <5 <5 <5 

11114/2001 <0.25 <0.25 <0.25 <0.25 <0.25 

0.00 0.00 0.00 0.00 0.00 

3/16/2002 <0.05 <0.05 <0.05 <o.os <0.05 

3/16/2002 <0.05 <0.05 <0.05 <0.05 <0.05 

0.00 0.00 0.00 0.00 0.00 

Notes: 

RPD = Relative Percent Difference. 

J = Estimated result; result is less than reporting limit. 

PG =The percentage difference between the original and confirmation analyses is greater than 40%. 

NA indicates chemical was not on the target analyte list for that sample. 

This table only includes target analytes detected in one or more Facility Investigation samples. 

See Appendix 8 for the complete target analyte lists. 
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0.00 
NA 

NA 
NA 
<2.5 
<2.5 

0.00 
<0.05 
<0.05 
0.00 
<5 

<0.25 

0.00 
NA 

NA 
NA 

Table D-7 
Duplicate Groundwater Samples 

Pesticides and PCB Detections 
Morton International, Inc. 

u 
= = I 
~ ... 
Q,l 
.c 

<0.05 
<0.05 
0.00 

<0.25 
<0.5 
0.00 

<2.5 

<2.5 
0.00 

<0.05 

<0.05 
0.00 
<5 

<0.25 
0.00 

<0.05 
<0.05 
0.00 

Reading, Ohio 

Units: J.lg/L 
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'Qj Q "0 

<0.05 <0.05 
<0.05 ' <0.05 
0.00 0.00 

<0.25 <0.25 
<0.5 <0.5 
0.00 0.00 

<2.5 <25 
<2.5 <2.5 
0.00 0.00 

<0.05 <0.05 
<0.05 <0.05 
0.00 0.00 
<5 a <5 

<0.25 :. <0.25 
0.00 0.00 

<0.05 ~ <0.05 
<0.05 Jl; <0.05 
0.00 0.00 

... 
c 
~ 

= "' 0 
"0 
c 

"'" <0.05 
<0.05 
0.00 

0.19 J 
<0.5 
89.86 

<25 
<2.5 
0.00 

<0.05 

<0.05 
0.00 

<5 
<0.25 
0.00 

<0.05 
<0.05 
0.00 

Q,l 
c 
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"0 Q,l 

c "0 
Q,l ;J ·;; 

"0 0 .... Q,l 
.._, c. ... ... .: c u Q,l M 

Q,l 0 ...,. 
c "0 ... = I. I. M 
~ Q,l 0 0 

'; ..:.!: = :c :c -
= 

I I. c c c ~ ~ ~ c 0 
"' 'i: 'i: 'i: s ~ ~ 'i: '!j 0 ... ... 

"0 "0 "0 "0 s c. c. "0 0 
c c c c Q,l Q,l 0 I. 

iilil iilil 
"'" 

iilil 
~ :c :c "' ~ 011 ... 

<0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 NA <1 

<0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 NA <I 

0.00 0.00 0.00 0.00 0.00 0.00 0.00 NA 0.00 

0.13 J <0.25 <0.25 NA < 0.25 <0.25 <0.25 <0.5 <1 

<0.5 <0.5 0.35 J NA <0.5 <0.5 <0.5 <1 <10 

117.46 0.00 33.33 NA 0.00 0.00 0.00 0.00 0.00 

<25 <25 <2.5 <2.5 ~ <2.5 <2.5 <2.5 NA 130 J 
<2.5 <2.5 <2.5 <2.5 '11 <2.5 <2.5 <2.5 NA <100 

0.00 0.00 0.00 0.00 0.00 0.00 0.00 NA 26.09 

<0.05 <0.05 <0.05 <0.05 ,<o.o5 <0.05 <0.05 NA <l 

<0.05 <0.05 <0.05 <0.05 <:0.05 <0.05 <0.05 NA <I 

0.00 0.00 0.00 0.00 0.00 0.00 0.00 NA 0.00 

<5 <5 <5 <5 JJ <5 <5 <5 NA <1 

<0.25 <0.25 <0.25 <0.25 .r.<0.25 <0.25 <0.25 NA <I 

0.00 0.00 0.00 0.00 0.00 0.00 0.00 NA 0.00 

<0.05 <0.05 <0.05 NA .,<o.o5 <0.05 <0.05 <0.1 <1 

<0.05 <0.05 <0.05 NA ..;<o.o5 <0.05 <0.05 <0.1 <1 

0.00 0.00 0.00 NA 0.00 0.00 0.00 0.00 0.00 
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[11 
[11 [11 

[11 ... 
~ ... [11 [11 

~ [11 [11 
I 

E E I ... ... 
..... ..... ~ ~ = = = = I I 

.5 = 0 0 .!::! .!::! E E 
.§ E = = = = E E ; Qj Qj "i: ·c = = ... "' "' = = I.. I.. ell ell Sample Location Sample Date :;;: :;;: < < < < = = 

UAW02-20 5/7/2001 49.1 B NA <10 NA 3.9B NA 400 NA 
UA W02-20 (Dup) 517/2001 61 .2B NA <10 NA 6.1 B NA 395 NA 
RPD 21.94 NA 0.0 NA 44.00 NA 1.26 NA 
UAW07-20 5/8/2001 NA NA <10 NA <10 NA 90.3 B NA 
UAW07-20 (Dup) 5/8/2001 NA NA <10 NA 4.6 B NA 95.8 B NA 
RPD NA NA 0.0 NA 73.97 NA 5.91 NA 
UAW16-10 10/12/2001 98.3 B NA <10 NA 24.9 NA 55.5 B NA 
UAW16-10 (Dup) 10/12/2001 98.6 B NA <10 NA 23.2 NA 55.1 B NA 
RPD 0.30 NA 0.0 NA 7.07 NA 0.72 NA 
UAW19-80 11112/2001 1010 J NA <10 NA <10 NA 113B NA 
UA W19-80 (Dup) 11112/2001 65.4 B J NA <10 NA <10 NA 25.4 B NA 
RPD 175.67 NA 0.0 NA 0.0 NA 126.59 NA 
UAW20-60 11114/2001 <200 NA <10 NA <10 NA 26.5 B NA 
-. \W20-60 (Dup) 11114/2001 70.6 B J NA 2.8 B NA -<10 NA 26.1 B NA 

. D 95.64 NA 112.50 NA 0.0 NA 1.52 NA 
LAW05-150 3/16/2002 NA NA <10 NA 6.2B NA 94.3 B NA 
LA W05-150 (Dup) 3/16/2002 NA NA <10 NA 4.6B NA 94.7B NA 
RPD NA NA 0.0 NA 29.63 NA 0.42 NA 
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[11 
[11 ... 
Q 

I 
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<5 NA <2 
<5 NA <2 
0.0 NA 0.0 
<5 NA <2 
<5 NA 0.32 B 
0.0 NA 144.83 
<5 NA <2 
<5 NA <2 
0.0 NA 0.0 
<5 NA <2 
<5 NA 0.62 B 
0.0 NA 105.34 
<5 NA 0.3 B 
<5 NA 0.33 B 
0.0 NA 9.52 

0,55 B NA <2 

<5 NA <2 

160.36 NA 0.0 

Table D-8 
Duplicate Groundwater Samples 
Inorganic Chemical Detections 

Morton International, Inc. 
Reading, Ohio 

Units: J.tg/L 
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[11 [11 
[11 [11 ... ... [11 ~ 
~ ... I 

I Q E E E I = = E E .: E E ... 
E = = "i "Cj "Cj 0 0 
"0 I.. I.. .J::I "i "i ~ .c .c 0 u u u u u u 

NA 331000 316000 3.3 B NA <7 
NA 316000 302000 22.6 NA <7 
NA 4.64 4.53 149.03 NA 0.0 
NA 466000 453000 1.6 B NA. <7 
NA 496000 479000 <5 NA <7 
NA 6.24 5.58 103 .03 NA 0.0 
NA 223000 226000 7 NAJ 1.9 B 
NA 221000 226000 6.9 NA; 1.8 B 
NA 0.90 0.00 1.44 NA 5.41 
NA 177000 186000 19.6 NA 1.4 B 
NA 358000 349000 11.8 NA 13.3 
NA 67.66 60.93 49.68 NA 161.90 
NA 446000 430000 <5 NA' 2.3 B 
NA 436000 431000 ,..<5 NA' 2.2 B 
NA 2.27 0.23 0.0 NA 4.44 
NA NA NA <5 NA <7 

NA NA NA <5 NA <7 

NA NA NA 0.0 NA 0.0 
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~ [11 
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I ~ ... ·;;; ·;;; = = ..... ..... ~ = I I.. I.. ... 
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I = = t)l) t)l) = = 'Qj 'Qj c. c. = I Col Col "' .J::I c. c. ell = = "0 "0 t)l) t)l) = = I.. I.. .::0:: .::0:: ell 
ell ~ ell ell ell ell Qj Qj Col Col ... 

0 0 0 ..... 0 0 Qj Qj 0 u u u u I.. I.. ..;l ..;l ~ ~ ~ ~ ~ ~ z z Q. ... ... 
NA <:25 NA <10 4200 641 <:3 NA 58700 59200 892 NA <0.2 NA 27.1 B NA 6670 
NA <25 NA <10 4480 659 <3 NA 56200 53400 869 NA <0.2 NA 47.2 NA 6600 L 
NA 0.0 NA 0.0 6.45 2.77 0.0 NA 4.35 10.30 2.61 NA 0.0 NA 54.10 NA 1.06 
NA <25 NA <10 270 <100 <3 NA 58000 57200 NA NA <0.2 NA 2.5 B NA 11500 
NA <25 NA <10 ' 303 <100 <3 NA 61600 60400 NA NA <0.2 NA 2.3 B NA 12100 
NA 0.0 NA 0.0 11.52 0 0.0 NA 6.02 5.44 NA NA 0.0 NA 8.33 NA 5.08 
NA <25 NA <10 1300 1570 <3 NA 38900 39900 2760 NA <0.2 NA 17.1 B NA 7420 J 
NA <25 NA <10 1250 1250 <3 NA 38200 39400 2740 NA <0.2 NA 17.5 B NA 7310 J 
NA 0.0 NA 0.0 3.92 22.70 0.0 NA 1.82 1.26 0.73 NA 0.0 NA 2.3 1 NA 1.49 
NA 12.4 B NA <10 1700 <100 <3 NA 52700 55400 60.9 NA <0.2 NA 14.1 B NA 2020 B 
NA 12.1 B NA <10 <100 <100 <3 NA 81600 79200 1190 NA <0.2 NA 66.3 NA 5960 
NA 2.45 NA 0.0 177.78 0.0 0.0 NA 43.04 35.36 180.53 NA 0.0 NA 129.85 NA 98.75 
NA 5.8 B NA 2.9 B i <100 <100 <3 NA 124000 J 120000 J 303 NA <0.2 NA 8.7B NA 3640 B 
NA 5.3 B NA 1.9 B 175 <100 <3 NA 123000 J 121000 J 303 NA <0.2 NA 8;9B NA 3550 B L 
NA 9.01 NA 41.67 54.55 0.0 0.0 NA 0.81 0.83 0.0 NA 0.0 NA 2.27 NA 2.50 
NA <25 NA <10 NA NA <3 NA NA '" NA NA NA 0.35 NA <40 NA NA 
NA <25 NA <10 NA NA <3 NA NA NA NA NA 0.16 B NA <40 NA NA 
NA 0.0 NA 0.0 NA NA 0.0 NA NA NA NA NA 74.51 NA 0.0 NA NA 
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Sample Location Sample Date 
UAW02-20 5/7/2001 
UA W02-20 (Dup) 5/7/2001 
RPD 
UAW07-20 5/8/2001 
UAW07-20 (Dup) 5/8/2001 
RPD 
UAW16-10 10112/2001 
UAW16-10 (Dup) 10/12/2001 
RPD 
UAW19-80 11/12/2001 
UAW19-80 (Dup) 11112/2001 
RPD 
UAW20-60 11/14/2001 
·· - · W20-60 (Dup) 11114/2001 

D 
LAW05-150 3/16/2002 
LAW05-150 (Dup) 3/16/2002 
RPD 

Table D-8 
Duplicate Groundwater Samples 
Inorganic Chemical Detections 

Morton International, Inc. 
Reading, Ohio 

Units: J.!g/L 
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00 00 00 00 .... 00 00 00 .... 
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6130 <5 NA <5 496000 446000 7.2 B NA NA NA <1000 37.3 NA 
6280 L <5 NA <5 475000 452000 8.5B NA NA NA 1800 39.2 NA 

2.42 0.0 NA 0.0 4.33 1.34 16.56 NA NA NA 57.14 4.97 NA 
10800 <5 NA <5 413000 397000 10.6 NA 866 ·NA 5800 3.2 B NA 
11600 <5 NA <5 432000 417000 8.3 B NA 1010 NA 7500 3.9B NA 
7.14 0.0 NA 0.0 4.50 4.91 24.34 NA 15.35 NA 25.56 19.72 NA 

7400 J <5 NA <5 277000 276000 5.5 BJ NA NA NA 3900 59.3 NA 
7360 J <5 NA <5 275000 278000 8.6 B J NA NA NA 6300 59.1 NA 

.~ 

0.54 0.0 NA 0.0 0.72 0.72 43.97 NA NA NA 47.06 0.34 NA 
1850 B <5 NA <5 58700 59400 10.3 J NA NA NA <1000 I B NA 
5750 <5 NA <5 261000 254000 8.2 B J NA NA NA <1000: <7 NA 

, , ' 

102.63 0.0 NA 0.0 126.56 124.19 22.70 NA NA NA 0 150.00 NA 
3530B <5 NA <5 139000 134000 13.8 NA NA NA 1600 <7 NA 
3610 B <5 NA <5 137000 137000 10.3 NA NA NA 1800 <7 NA 

2.24 0.0 NA 0.0 1.45 2.21 29.05 NA NA NA 11.76 0.0 NA 
NA <5 NA <5 NA NA <10 NA <100 NA <1000 <7 NA 
NA <5 NA <5 NA NA <10 NA <100 NA <1000 <7 NA 
NA 0.0 NA 0.0 NA NA 0.0 NA 0.0 NA 0.0 0.0 NA 

Notes: 

RPD = Relative Percent Difference. 

B = Estimated result; result is less than reporting limit. 

J = Method blank contamination. The associated method blank contains the target analyte at a reportable level. 
L = Serial dilution of a digestate in the analytical batch indicates that physical and chemical interferences are present. 

MBB = This analyte is present at a reportable level in the associated method blank but is less than 5% of the sample amount. 

MBD = This analyte is present in the associated method blank at an amount that is less than two times the reporting limit. 

MBE = This analyte is present in the associated method blank. 

NA indicates chemical was not on the target analyte list for that sample. 

This table only includes target analytes detected in one or more Facility Investigation samples. 
See Appendix B for the complete target analyte lists. 
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Sample Date 
3/14/2001 
4/4/2001 

4/17/2001 
5/4/2001 

7/28/2001 
8/7/2001 

8/23/2001 
I0/9/2001 

10/12/2001 
1118/2001 

1I /1112001 
11114/2001 
3/5/2002 
3/6/2002 

3116/2002 

Table D-9 
Summary of Detection in Project Equipment Blanks 

Morton International, Inc. 
Reading, Ohio 

Semivolatile 

Volatile Organic Compounds (VOCs) 
Organic 

Pesticides 
Compounds 

(SVOCs) 
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.... ~ ~ """' "" C'l, :2 <!) <!) .... 
Sample Type 0 <!) 0 Cl) 

i5 t:: I < u u ~ f.. f.. 
I :.0 

<!) 

~ ...... ('l ~ ..0 

Equipment Blank <l <IO <IO <l <2 <I <I <I <IO <10 <10 <0.05 <0.05 

Equipment Blank <1 <tO <10 <I <2 <1 <1 <I <10 5.1 1 <10 <0.05 <0.05 

Equipment Blank <I <10 <10 <I <2 <I <1 <1 <IO <10 <10 <0.05 <0.05 

Equipment Blank <I <IO <10 <1 <2 <1 <1 <1 <10 <IO <IO <0.05 <0.05 

Equipment Blank <1 <IO 1.61 <1 <2 <1 <1 <1 <10 5 J 8 1.4 J <0.05 <0.05 

Equipment Blank <1 0.7 1 3.3 J <1 0.271 <1 <I <I <10 <IO <10 <0.05 <0.05 

Equipment Blank <1 <10 1.41 B <1 <2 <I <I <1 <10 <10 1.2 J <0.05 <0.05 

Equipment Blank <I <10 1.11 <1 <2 <I <I <I <10 <10 <10 <0.05 <0.05 

Equipment Blank 0.381 0.781 1.11 <1 ~ <2 <I 0.3 1 J <1 <IO <10 1.31 <0.05 <0.05 

Equipment Blank <1 1.41 0.94 1B 0.28 1 <2 0.41 1 <1 0.22 J <10 <10 <10 <0.05 <0.05 

Equipment Blank <I 1.61 3.1 1 B <I <2 <I <I 0.221 1.7 1 # <10 <10 <0.05 <0.05 

Equipment Blank <I 0.82 J 2.41 <1 <2 <I <1 <1 <10 <10 <10 <0.05 <0.05 

Equipment Blank NA NA NA NA NA NA NA NA NA NA NA NA NA 

Equipment Blank <l NA 1.41 B <I NA <1 NA <I <10 NA NA 0.00881 0.0141 

Equipment Blank <1 NA 1.11 <1 <2 0.441 <1 <I <10 <10 <10 <0.05 <0.05 

Notes VOCs, SVOCs and Pesticide Results: 
1 = Estimated result; result is less than reporting limit. 
B = Method blank contamination. The associated method blank contains the target analyte at a reportable level. 
NA indicates chemical was not on the target analyte list for that sample. 

Notes for Inorganic Results: 
1 = Method blank contamination. The associated method blank contains the target analyte at a reportable level. 

B = Estimated result; result is less than reporting limit. 
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<10 <5 <2 
<10 0.65 B <2 
<10 <5 <2 
48 <5 <2 
<10 <5 <2 
<IO <5 <2 
<10 <5 <2 
<IO <5 <2 
<10 <5 <2 
<10 <5 <2 
<10 <5 <2 

2.5 B <5 0.71 B 
<10 <5 <2 
<10 <5 <2 
<IO <5 <2 
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NA NA <25 <10 NA NA NA NA <0.2 NA <10 <1000 
609 B NA <25 <10 159 1088 NA 58 <0.2 181 B <10 <1000 
345 B NA <25 <10 <100 93.6 B NA 1.38 0.118 <5000 <10 <1000 
<5000 NA <25 48 <IOO <50@ NA <15 <0.2 1708 <10 1100 
<5000 NA <25 <10 <100 41.7 B NA < 15 <0.2 182 B J 5.4 B <t.ooo: 
<5000 NA <25 <IO <100 <5000 NA 1.2 8 <0.2 <5000 <10 1200 
455 B NA <25 <10 224 99.3 8 NA 8.3 8 <02 <5000 5.3 B <1000 
<5000 NA <25 <10 <100 <5000 NA <15 <0.2 <5000 8.9 B 2000 
254 B NA <25 <10 <100 55.3 8 NA <15 <0.2 180 B 1 881 2300 
<5000 NA <25 <10 <100 <5000 NA <15 <0.2 161 B 1 <10 13001 
<5000 314 B J <25 <10 <100 <5000 75 .5 B <IS <0.2 53 8 <10 <tooo 
<5000 NA 68 2.5 B <IOO 33. 1 81 NA <15 <0.2 <5000 7.9 B 1100 
<5000 NA <25 NA <100 84.9 B 1 NA <I5 <0.2 266 8 J <10 NA · 

<5000 NA 27.7 NA <100 86.9 81 NA <15 <0.2 284 81 <10 NA 
NA NA <25 <10 NA NA NA , NA 0.07 B NA <10 <1000 
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Sample Date 
3/8/2001 
3/9/2001 

3/10/2001 
3/1112001 
3/13/2001 
3/14/2001 
3119/2001 
3/2112001 
3/23/2001 
3/26/2001 
3/27/2001 
4/2/2001 
4/4/2001 
4/5/2001 
4/6/2001 
417/2001 
4/9/2001 

4/1112001 
4117/2001 
5/4/2001 
5/5/2001 
517/2001 
5/8/2001 

7/24/2001 
7/25/2001 
7/27/2001 
7/28/2001 
7/29/2001 
8/1/2001 
817/2001 

8/22/2001 
8/23/2001 

9/5/2001 
10/9/2001 

10/10/2001 
1011112001 
10112/2001 
10/13/2001 

11/8/2001 
1119/2001 

11/10/2001 

Table D-10 
Summary of Detections in Trip Blanks 

Morton International, Inc. 
Reading, Ohio 

Units: ~giL 
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Sample Type 
() 
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N <t: u 
Trip Blank <10 <10 <1 
Trip Blank <10 <IO <1 

Trip Blank <IO <10 <I 
Trip Blank <10 <10 <I 

Trip Blank <10 <10 <1 

Trip Blank <10 <10 <1 
Trip Blank < 10 <10 <1 
Trip Blank <10 <10 <1 

Trip Blank <10 <10 <I 

Trip Blank <10 <10 <1 

Trip Blank <IO <IO <I 

Trip Blank < 10 <10 < l 
Trip Blank <10 <1 0 <1 
Trip Blank <IO <10 <1 
Trip Blank <10 <10 <1 
Trip Blank <10 <10 <1 
Trip Blank <1 0 <10 < I 
Trip Blank <10 <10 <1 

Trip Blank <10 < 10 <1 
Trip Blank <10 <10 <I 

Trip Blank <10 <10 <1 

Trip Blank <10 <10 <1 

Trip Blank <10 <10 <I 
Trip Blank <10 <10 <1 

Trip Blank 1.6J <10 <1 

Trip Blank 1.4 J <1 0 <1 

Trip Blank <10 <10 <1 

Trip Blank 0.86 J <10 < I 

Trip Blank <10 < 10 <1 

Trip Blank <IO < 10 <1 

Trip Blank < 10 <10 <1 

Trip Blank <10 < 10 < I 

Trip Blank <10 <10 <1 

Trip Blank <10 <10 <1 
Trip Blank <10 <10 <1 
Trip Blank NA 0.64 J B 0.33 J 

Trip Blank <10 <10 <1 
Trip Blank <IO <10 <I 

Trip Blank NA <10 < 1 
Trip Blank <10 < 10 <1 
Trip Blank NA <1 0 0.24 J 
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Sample Date 
11/10/2001 
11111/2001 
11113/2001 
11/14/2001 
11/15/2001 
11115/2001 
11/16/2001 
3/6/2002 

3116/2002 

Notes: 

Table D-10 
Summary of Detections in Trip Blanks 

Morton International, Inc. 
Reading, Ohio 

Units: J.tg!L 
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~ ~ ~ .... 0 0 
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Ill <!) !a u Sample Type I 
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Trip Blank <10 <10 <1 
Trip Blank <10 <10 <1 
Trip Blank NA <10 <1 
Trip Blank <10 <10 <1 
Trip Blank NA <IO <I 
Trip Blank <10 <10 <I 
Trip Blank NA <10 <I 
Trip Blank NA 1.41 B <I 
Trip Blank NA <10 <1 

J = Estimated result; result is less than reporting limit. 
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B = Method blank contamination. The associated method blank contains the target analyte at a reportable level. 

NA indicates chemical was not on the target analyte list for that sample. 
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FACILITY INVESTIGATION (FI) 
QA Field Audit Report 

Report #1 
Rohn and Hass Company 

Site Visit: May 7 - 8, 2001 

Field Audit Conducted by: Richard Frappa- FI QA Officer 

AUDIT REPORT 

A site visit was conducted on May 7-8, 2001 to audit field activities during the FIat the Rohn 

and Haas Company, Morton International, Inc. facility in Reading, Ohio. The purpose of the 

audit was to: 1. verify that established procedures described in the Quality Assurance Project 

Plan (QAPP) dated November 2000 are being followed; and, 2. identify the need for corrective 

actions, ifnecessary. The field audit involved: conducting interviews offield staff; identifying 

field procedures not in confom1ance with the Work Plan or QAPP; assessing the completeness 

of daily records; evaluating field equipment calibration records; reviewing sample tracking, 

chain of custody, and sample security procedures; and assessing the proper frequency of sample 

field quality control checks. 

INTERVIEWS 

The following Geomatrix staff were on-site and interviewed during the field audit: 

Tim Jennings- Field Team Leader 
Erik Mansell - Sample Collection Specialist 
Charles Young- Sample Collection Specialist 

Field activities were observed and each staff member was interviewed to identify non

conformance with field procedures specified with the Work Plan and QAPP. 

Fl Activities Performed During Audit 

The first round of groundwater sampling activities were ongoing during the audit. 

Sampling activities were initiated on May 4 and were completed on May 9, 2001. 

Conformance with sampling procedures presented in the QAPP and satisfaction of data 

quality objectives were evaluated while observing sampling activities at the following 
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groundwater monitoring wells: UAW-20-60, UAW-02-20, UA W-02-40, UA W -04-20, 

UA W-3-20, and UA W7-20. During the audit, Mr. Todd Quillen ofTechLaw, Inc. was 

providing oversite on behalf of the U.S. EPA. 

Completeness of Daily Records 

Daily records documenting field activities, borehole logs, well construction logs, equipment 

calibration records, sample control logs, and chain of custody records were reviewed for 

completeness. All records, including telephone conversation logs and meeting minutes, are 

maintained in three-ring binders located in the on-site Geomatrix field trailer. Daily records for 

the FI were complete. 

Corrective Action -None required. 

Field Equipment Calibration Records 

Prior to and at the time of the audit, the following field equipment was in use: photoionization 

detector (PID); an electronic water level sounder, and instruments to measure field measured 

parameters for groundwater samples (i.e., pH meter, specific conductance meter, dissolved 

oxygen meter, and turbidimeter. Field equipment calibration records were present for each day 

of equipment usage and reviewed. Calibration results were consistent with instrument 

calibration parameters identified in the equipment operation manuals and maintenance SOPs. 

Corrective Action- None required. 

Sample Tracking, Chain of Custody and Sample Security and Labeling 

The integrity of sample collection during the FI was assessed through evaluating sample 

tracking and chain of custody records, as well as, sample security and bottle labeling 

procedures. Current procedures are adequate to ensure the integrity of samples collected thus 

far in the Fl. 

Corrective Actions- None required. 

Collection of Field Quality Control Checks 

Field quality control (QC) samples include the collection ofblind duplicate samples, matrix 

spike (MS) and matrix spike duplicate (MSD) samples, field equipment blanks for VOC and 

SVOC analysis, and inclusion of trip blanks with each cooler containing samples to be 

analyzed for VOCs. Greater than 20 groundwater samples were to be collected during the 

P:\7168\FI Report\QA Appendix\QA audit rpt !.doc 2 



sampling round necessitating the collection of two blind duplicate samples, two MS and MSD 

samples, and two field equipment blank samples. A review ofthe sample control logs and 

chain of custody forms indicated that one set of QC samples were collected for analysis of TCL 

organic parameters. It was recommended that the second set of QC samples be analyzed for 

Appendix IX parameters since sampling and analyses for these compounds was to occur on 

May 9, 2001. Therefore, an adequate number of field quality control samples were collected 

during the first groundwater sampling event. 

Corrective Action- None required. 

FIELD AUDIT CONCLUSION 

Procedures practiced by Geomatrix field staff are in conformance with the QAPP and sufficient 

to achieve project data quality objectives. 
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FACILITY INVESTIGATION (FI) 
Morton International Inc. 

Reading, Ohio 

QA Field Audit Report 
Report #2 

Site Visit: November 9 to 11, 2001 

Field Audit Conducted by: Anne Haikola 

AUDIT REPORT 

A site visit was conducted from November 9 to 11, 2001 to audit field activities during the FIat 

the Rohn and Haas Company, Morton International, Inc. facility in Reading, Ohio. The 

purpose of the audit was to: 

1) Verify that established procedures, including Field Operating Procedures, described in the 
Quality Assurance Project Plan (QAPP) dated November 2000 are being followed; and 

2) Identify the need for corrective actions, if necessary. 

The field audit involved: conducting interviews of field staff; identifying field procedures not 

in conformance with the Work Plan or QAPP; assessing the completeness of daily records; 

evaluating field equipment calibration records; reviewing sample tracking, chain of custody, 

and sample security procedures; and assessing the proper frequency of sample field quality 

control checks. 

INTERVIEWS 

The following Geomatrix staff were on-site and interviewed during the field audit: 

Erik Mansell -Field Team Leader 
Charles Young- Sample Collection Team 
Julie So- Sample Collection Team 

Field activities were observed and each staff member was interviewed to identify non

conformance with field procedures specified with the Work Plan and QAPP. 
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During the audit, Mr. Ron Lantzy with Rohm and Haas was present and Mr. Todd Quillen of 

TechLaw, Inc. was providing oversight on behalf of the U.S. Environmental Protection Agency 

(USEPA). 

FI Activities Performed During Audit 

Two primary FI activities were ongoing during the field audit. 

• The second complete round of groundwater sampling activities was initiated on 

November 8, 2001 and completed on November 16, 2001. Conformance with 

sampling procedures presented in the QAPP and satisfaction of data quality 

objectives were evaluated while observing sampling activities at the following 

groundwater monitoring wells: UA W17-40, UAW02-40, UAW02-20, UAW11-10, 

UAW21-80. 

• Trenching at geophysical anomalies located in the vicinity of Anomaly "I" and the 

Former Swale Area. Conformance with trenching procedures and satisfaction of 

data quality objectives were evaluated while observing trenching activities at T-5, 

T-6, and T-7. 

• Soil samples were collected in conjunction with trenching and facility investigation 

requirements. Conformance with sampling procedures presented in the QAPP and 

satisfaction of data quality objectives were evaluated while observing collection of 

the following soil samples: DP29-5, T-6-3, T-6-7.5, T-6-10, 

Completeness of Daily Records 

Daily records documenting field activities, equipment calibration records, sample control logs, 

and chain of custody records were reviewed for completeness. Daily records for the FI were 

complete. 

Corrective Action- None required. 

Field Equipment Calibration Records 

The following field equipment was in use during the audit: photoionization detector (PID); 

Oxygen Meter, H2S gas meter, an electronic water level sounder, and instruments to measure 

field parameters for groundwater samples (i.e., pH meter, specific conductance meter, dissolved 

oxygen meter, and turbidimeter). Field equipment calibration records were present for each 
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day of equipment usage and reviewed. Calibration results were consistent with instrument 

calibration parameters identified in the equipment operation manuals and maintenance SOPs. 

Corrective Action- None required. 

Sample Tracking, Chain of Custody and Sample Security and Labeling 

The integrity of sample collection during the FI was assessed through evaluating sample 

tracking and chain of custody records, as well as, sample security and bottle labeling 

procedures. The sample team maintained up to date sample tracking records, and samples were 

secured from collection to receipt by the laboratory. Each bottle was clearly labeled, and 

packed coolers were secured with custody tape. Based on these observations, current 

procedures are adequate to ensure the integrity of samples collected in the Fl. 

However, minor errors were found on the chain of custody forms documenting the number of 

groundwater sample containers. While the correct number and volume of sample containers 

were provided to the laboratory, the tally of bottles varied and was, therefore, inaccurate 

throughout the chain-of-custody documentation. 

Corrective Actions- The sample team should implement a structured inventory check 

between the sample bottles and the contents of each sample cooler prior to signing the 

chain of custody form and securing the samples for final shipment. For this 

groundwater sampling program, three groundwater samples can typically be packed 

within two sample coolers. If the sample team plans ahead, the contents of each cooler 

can be pre-determined, thereby streamlining the completion of chain of custody records. 

To facilitate the procedure, the sample team could complete the chain of custody 

records at the time of sample collection, then do a final inventory check back in the 

office trailer, as part of the sample packing procedure. To summarize this three-step 

approach: 1) plan sampling and sample cooler needs for the day 2) complete chain of 

custody documentation at the time of sample collection and keep bottle sets organized 

for final packing. 3) At the end of the day, while re-packing each cooler with fresh ice 

for final shipment, double-check the number of sample bottles against the chain of 

custody. 

Impact on FI Data Objectives- The laboratory received the correct number and 

volume of sample bottles for the required analyses. Therefore, there is no impact to the 

quality ofthe data. 
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Collection of Field Quality Control Checks 

Field quality control (QC) samples include the collection of blind duplicate samples, matrix 

spike (MS) and matrix spike duplicate (MSD) samples, field equipment blanks, and inclusion 

of trip blanks with each cooler containing samples to be analyzed for VOCs. Logistical 

coordination for the laboratory dictates that MS/MSD samples be collected for each media (soil 

or water) within the first day of sampling and at increments of 1 MS/MSD per 20 samples 

thereafter, so that laboratory batch QC be performed on project samples. 

A review of the sample control logs, chain of custody forms, and STL laboratory log-in 

documentation indicated the following: 

Blind duplicates and field blanks were being collected at the prescribed 

frequency. 

While trip blanks are regularly included with each cooler containing samples 

analyzed for VOCs, there was an oversight on the 11/8/01 shipment. The 

field sampling team did not include a trip blank with the sample cooler, even 

though it was indicated on the chain-of-custody records. A report of this 

discrepancy was generated by STL. 

As of 11/9/01, the sample teams had yet to collect an MS/MSD sample for 

laboratory batch QC. At the direction of the QA auditor, an MS/MSD for 

groundwater was collected on 11/10/01. 

Corrective Action -Regarding the oversight of the trip blank in the 1118101 sample 

shipment: Field personnel to review recommended procedure in the Sample Tracking, 

Chain of Custody and Sample Security and Labeling discussion above. 

Impact on F1 Data Objectives -Regarding the oversight ofthe trip blank in the 

1118101 sample shipment: The purpose of the trip blank is to determine if a batch of 

samples is being exposed during sample handling and shipment to volatile organics that 

might contaminate the environmental samples. Based on the many batches of samples 

submtited to the laboratory, and the results from the 11/8/01 samples, it does not appear 

that evaluation of a trip blank would be required to determine ifthere is cross 

contamination biasing the sample batch. Therefore, there is no impact to the quality of 

the data. 
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FIELD AUDIT CONCLUSION 

While there are opportunities to improve field practices, the procedures observed during the 

QA audit are in conformance with the QAPP and sufficient to achieve project data quality 

objectives. 
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LOG OF VARIANCE, NONCONFORMANCE, OR 
CLARIFICATION 

No. 001 

Date 3/31101 

(Number logs sequentially throughout the course of the 
FI field operations) 

Completed by Mark P. Hemingway 

Purpose of this Log: To document actions which were not specified in the FI Work 
Plan, including their basis, cause, and impact on project objectives. 

This Log addresses a: (Select One) 

D 

D 

Variance: A deliberate action which varies from the Work Plan, 
selected based on unanticipated field conditions, identification of an 
improved approach, or other conscious rationale. 

Nonconformance: A deviation from Work Plan procedures which 
was unintended, but occurred due to oversight or miscommunication. 
Please indicate any corrective action taken under Rationale or Reason 
for Action or Occurrence, below. 

Clarification: An action which was generally described in the Work 
Plan, but which required a decision to be made about how it would be 
specifically implemented. 

Pertinent Section(s) of FI Work Plan or QAPP: 5.2 

Relevant Location(s): STR01 

Description of Action or Occurrence: 
Although the Work Plan specifies that soil samples for geochemical analysis will be 
collected above the water table or 15 feet depth, samples were collected for CLP
TAL analysis from depths of ~73 and ~88 feet from STROl. 

Rationale or Reason for Action or Occurrence: 
Presence of staining in sand layers at these depths, which suggested the presence of 
possible chemical impact. 

Impact on Fl Data Objectives: 
The logged variance will add to the to 
completeness of the data obtained. 

Project Manager Signature: 
Project Name: Phase 1 FIField A 
Project Number: 7169 

(lata set, so it should increase the 
gative impacts are anticipated. 

---------
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LOG OF VARIANCE, NONCONFORMANCE, OR 
CLARIFICATION 

No. 002 

Date 3/31/01 

(Number logs sequentially throughout the course of the 
FI field operations) 

Completed by Mark P. Hemingway 

Purpose of this Log: To document actions which were not specified in the FI Work 
Plan, including their basis, cause, and impact on project objectives. 

This Log addresses a: (Select One) 

D 

D 

Variance: A deliberate action which varies from the Work Plan, 
selected based on unanticipated field conditions, identification of an 
improved approach, or other conscious rationale. 

Nonconformance: A deviation from Work Plan procedures which 
was unintended, but occurred due to oversight or miscommunication. 
Please indicate any corrective action taken under Rationale or Reason 
for Action or Occurrence, below. 

Clarification: An action which was generally described in the Work 
Plan, but which required a decision to be made about how it would be 
specifically implemented. 

Pertinent Section(s) of FI Work Plan or QAPP: 4.1, 4.3, 4.3, and 5.2 

Relevant Locations: (UA W03, UA W04 and STR02), (UA W05 and UA W06), 
(UA W07 and UAW08), (UA W12 and UA Wl3) 

Description of Action or Occurrence: 
The Work Plan specifies that two soil samples for geochemical analysis will be 
co11ected at each well pair or cluster location. For locations along the French 
drain/slurry wall, typical installations consisted of a well cluster on the 
downgradient side ofthe French drain/slurry wall, and a single well on the 
upgradient side. At these locations, the geochemical soil sampling approach will 
consist of the collection of three samples: 

• One sample from the upper 3 feet of soils; 
• One sample from the upper 15 feet or above the water table, upgradient of the 

French drain/slurry wall; and 
• One sample from the upper 15 feet or above the water table, downgradient of the 

French drain/slurry wall. 
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LOG OF VARIANCE, NONCONFORMANCE, OR 
CLARIFICATION 

No. 002 [cont'd] 

Rationale or Reason for Action or Occurrence: 
The single soil from the upper 3 feet will be representative of surface soil conditions 
at that cluster/pair location. The samples on either side of the French drain/slurry 
wall will aid in evaluating the effectiveness of that system. 

Impact on FI Data Objectives: 
The logged variance will add to the total data set, so it should increase the 
completeness of the data obtained. The collection of the pair of subsurface samples 
will better support the objective of e uating existing interim measures at the 
Morton Facility. No negative imp re anticipated. 

Project Manager Signature: 
Project Name: Phase I FIField 
Project Number: 7169 
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LOG OF VARIANCE, NONCONFORMANCE, OR 
CLARIFICATION 

No. 003 

Date 3/31101 

(Number logs sequentially throughout the course of the 
FI field operations) 

Completed by Mark P. Hemingway 

Purpose of this Log: To document actions which were not specified in the FI Work 
Plan, including their basis, cause, and impact on project objectives. 

This Log addresses a: (Select One) 

D 

D 

Variance: A deliberate action which varies from the Work Plan, 
selected based on unanticipated field conditions, identification of an 
improved approach, or other conscious rationale. 

Nonconformance: A deviation from Work Plan procedures which 
was unintended, but occurred due to oversight or miscommunication. 
Please indicate any corrective action taken under Rationale or Reason 
for Action or Occurrence, below. 

Clarification: An action which was generally described in the Work 
Plan, but which required a decision to be made about how it would be 
specifically implemented. 

Pertinent Section(s) of FI Work Plan or QAPP: A3.2 

Relevant Sample(s): UAW12-20-12', UAW13-20-1.5', UAW13-20-11.5', and 
UA W08-20-8' 

Description of Action or Occurrence: 
Although the QAPP specifies that trip blanks will accompany each batch of sample 
containers to the laboratory, the sample cooler from March 24, 2001 was shipped 
without trip blanks. This cooler contained soil samples UA W12-20-12', UA W13-
20-1.5', UAW13-20-11.5', and UAW08-20-8' 

Rationale or Reason for Action or Occurrence: 
Error on the part of field personnel. Corrective action: Change in procedure, with 
placement of trip blanks into cooler prior to drilling and sampling. Regular 
checking of cooler contents prior to sealing by Field Team Leader. 
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LOG OF VARIANCE, NONCONFORMANCE, OR 
CLARIFICATION 

No. 003 [cont'd] 

Impact on FI Data Objectives: 
The purpose of trip blanks is to measure possible volatile cross-contamination 
derived from the ambient conditions encountered during the round-trip of sample 
containers from the lab, to the project site, and back to the lab. In accordance with 
the QAPP, one trip blank should go with every shipment. However, given the large 
number of trip blanks anticipated for the overall FI, it will be possible to correlate 
the potential cross contamination of this shipment with the results of other project 
trip blanks. Therefore, the omission of one trip blank should not have a significant 
impact on assessment of the accuracy of the data. In addition, preliminary results 
from trip blanks for the FI receive date have been non-detect for all analytes. 

Project Manager Signature: 
Project Name: Phase 1 FI Fie 
Project Number: 7169 
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LOG OF VARIANCE, NONCONFORMANCE, OR 
CLARIFICATION 

No. 004 

Date 3/31/01 

(Number logs sequentially throughout the course of the 
FI field operations) 

Completed by Mark P. Hemingway 

Purpose of this Log: To document actions which were not specified in the FI Work 
Plan, including their basis, cause, and impact on project objectives. 

This Log addresses a: (Select One) 

D 

D 

Variance: A deliberate action which varies from the Work Plan, 
selected based on unanticipated field conditions, identification of an 
improved approach, or other conscious rationale. 

Nonconformance: A deviation from Work Plan procedures which 
was unintended, but occurred due to oversight or miscommunication. 
Please indicate any corrective action taken under Rationale or Reason 
for Action or Occurrence, below. 

Clarification: An action which was generally described in the Work 
Plan, but which required a decision to be made about how it would be 
specifically implemented. 

Pertinent Section(s) of FI Work Plan or QAPP: Table A4-2 

Relevant Sample(s): UA W12-20-12', UA W13-20-1.5', UA W13-20-11.5', and 
UA W08-20-8' 

Description of Action or Occurrence: 
Although the QAPP specifies that a separate sample jar will be used for dioxin/furan 
analysis of soil samples under the App IX-TAL, a dioxin/furan container was not 
filled or shipped or requested on the chain-of-custody for samples UAW12-20-12', 
UAW13-20-1.5', UA W13-20-11.5', and UAWOS-20-8.' 

Rationale or Reason for Action or Occurrence: 
Error on the part of field personnel. Corrective Action: Discussion with the 
analytical laboratory, which confirmed that they would be able to use soil from 
other containers to meet dioxin/furan analytical needs. Regular review of containers 
and chain-of-custody records by the Field Team Leader, to confirm correct sample 
container use and analytical request. 
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LOG OF VARIANCE, NONCONFORMANCE, OR 
CLARIFICATION 

No. 004 [ cont' d] 

Impact on Fl Data Objectives: 
The purpose of providing a separate jar for the dioxin/furan analysis is procedural 
and not dictated by QA/QC protocols. STL's California laboratory performs the 
dioxin/furan analysis, while the remaining analyses are performed by the North 
Canton, Ohio laboratory. Shipment of separate bottle sets facilitates sample 
distribution to the appropriate analy . The requisite analysis will still be 
performed, so no impact on FI dat · ectives is anticipated. 

Project Manager Signature: 
Project Name: Phase 1 FI Fiel 
Project Number: 7169 
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LOG OF VARIANCE, NONCONFORMANCE, OR 
CLARIFICATION 

No. 005 

Date 3/31101 

(Number logs sequentially throughout the course of the 
FIfield operations) 

Completed by Mark P. Hemingway 

Purpose of this Log: To document actions which were not specified in the FI Work 
Plan, including their basis, cause, and impact on project objectives. 

This Log addresses a: (Select One) 

Variance: A deliberate action which varies from the Work Plan, 
selected based on unanticipated field conditions, identification of an 
improved approach, or other conscious rationale. 

D Nonconformance: A deviation from Work Plan procedures which 
was unintended, but occurred due to oversight or miscommunication. 
Please indicate any corrective action taken under Rationale or Reason 
for Action or Occurrence, below. 

D 
Clarification: An action which was generally described in the Work 
Plan, but which required a decision to be made about how it would be 
specifically implemented. 

Pertinent Section(s) ofFI Work Plan or QAPP: 4.1, Figures 4-1,4-2, and 4-3 

Relevant Location(s): STR07 and STR08 

Description of Action or Occurrence: 
Although the Work Plan specifies that six stratigraphic borings were to be advanced 
during Phase 1 of the Fl, two additional stratigraphic borings were advanced 
(STR07 and STR08) in order to close data gaps identified during Phase 1 drilling, 
and improve planning for well installation. 

Rationale or Reason for Action or Occurrence: 
Complexity of Morton Facility shallow subsurface (i.e., Upper Aquifer). 

Impact on FI Data Objectives: 
The logged variance will add to the t al data set, so it should increase the 
completeness ofthe data obtained. negative impacts are anticipated. 

Project Manager Signature: \Ho~J:;;---___;::......----
Project Name: Phase 1 FI Fiel 
Project Number: 7169 
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LOG OF VARIANCE, NONCONFORMANCE, OR 
CLARIFICATION 

No. 006 

Date 3/31101 

(Number logs sequentially throughout the course of the 
FI field operations) 

Completed by Mark P. Hemingway 

Purpose of this Log: To document actions which were not specified in the FI Work 
Plan, including their basis, cause, and impact on project objectives. 

This Log addresses a: (Select One) 

D 

D 

Variance: A deliberate action which varies from the Work Plan, 
selected based on unanticipated field conditions, identification of an 
improved approach, or other conscious rationale. 

Nonconformance: A deviation from Work Plan procedures which 
was unintended, but occurred due to oversight or miscommunication. 
Please indicate any corrective action taken under Rationale or Reason 
for Action or Occurrence, below. 

Clarification: An action which was generally described in the Work 
Plan, but which required a decision to be made about how it would be 
specifically implemented. 

Pertinent Section(s) of FI Work Plan or QAPP: 4.1; Figures 4-1, 4-2, and 4-3, 
Table 9-1 

Relevant Locations: Obsolete monitoring wells 

Description of Action or Occurrence: 
Although the Work Plan specifies that the plugging and abandonment of existing 
monitoring wells was to be performed during Phase 1, this activity has been 
rescheduled for Phase 2. 

Rationale or Reason for Action or Occurrence: 
Simplification of Phase 1 activities. 

Impact on FI Data Objectives: 
The plugging and abandonment is not 
No impact on FI data objectives is a 

Project Manager Signature: 
Project Name: Phase 1 FIField 
Project Number: 7169 

sidered time critical and generates no data. 
a ted. 
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LOG OF VARIANCE, NONCONFORMANCE, OR 
CLARIFI CATION 

No. 007 

Date 3/31101 

(Number logs sequentially throughout the course of the 
FI field operations) 

Completed by Mark P. Hemingway 

Purpose of this Log: To document actions which were not specified in the FI Work 
Plan, including their basis, cause, and impact on project objectives. 

This Log addresses a: (Select One) 

D 

D 

Variance: A deliberate action which varies from the Work Plan, 
selected based on unanticipated field conditions, identification of an 
improved approach, or other conscious rationale. 

Nonconformance: A deviation from Work Plan procedures which 
was unintended, but occurred due to oversight or miscommunication. 
Please indicate any corrective action taken under Rationale or Reason 
for Action or Occurrence, below. 

Clarification: An action which was generally described in the Work 
Plan, but which required a decision to be made about how it would be 
specifically implemented. 

Pertinent Section(s) of FI Work Plan or QAPP: 4.1, 4.2; Figures 4-1, 4-2, 4-3 

Relevant Location(s): Reported Waste Burial Areas B, C, and F, and the Former 
Swale Area (SWMU 10) 

Description of Action or Occurrence: 
Although the Work Plan specifies that no surface geophysical survey was to be 
performed at suspected waste burial area F, because of the presence of a tank berm, 
a survey was performed in the area adjacent to the berm. Geophysical survey 
coverage at Areas B, C, and F, and at the former Swale Area (S WMU 1 0) was also 
increased above that specified in the Work Plan. 

Rationale or Reason for Action or Occurrence: 
Field reconnaissance confirmed that Area F was more accessible to geophysical 
survey than previously believed. The geophysical survey in Areas B, C, and F, and 
at the Former Swale Area were expanded where possible to increase the data 
generated on possible waste burial. 

Impact on FI Data Objectives: 
The logged variance will add to the to aata set, so it should increase the 
completeness ofthe data obtained '""'"''1?1/Pgative impacts are anticipated. 

Project Manager Signature: 
Project Name: Phase 1 FI Field 
Project Number: 7169 

P:\7168\FI Report\QA Appendix\Variance-Nonconform Logs.doc Page 10 of29 



LOG OF VARIANCE, NONCONFORMANCE, OR 
CLARIFICATION 

No. 008 

Date 3/31/01 

(Number logs sequentially throughout the course of the 
FI field operations) 

Completed by Mark P. Hemingway 

Purpose of this Log: To document actions which were not specified in the FI Work 
Plan, including their basis, cause, and impact on project objectives. 

This Log addresses a: (Select One) 

D 

D 

Variance: A deliberate action which varies from the Work Plan, 
selected based on unanticipated field conditions, identification of an 
improved approach, or other conscious rationale. 

Nonconformance: A deviation from Work Plan procedures which 
was unintended, but occurred due to oversight or miscommunication. 
Please indicate any corrective action taken under Rationale or Reason 
for Action or Occurrence, below. 

Clarification: An action which was generally described in the Work 
Plan, but which required a decision to be made about how it would be 
specifically implemented. 

Pertinent Section(s) ofFI Work Plan or QAPP: 4.1, 4.3, 4.3, and 5.2 

Relevant Sample(s): UA W12-20-2.5', UA W08-20-2', and UA W04-20-2' 

Description of Action or Occurrence: 
As stated in the Work Plan and further clarified in Log No. 002, in the case of well 
pairs or well clusters location, one sample will be collected at that location from the 
upper 3 feet of soils. However, on three occasions the field team inadvertently 
collected two samples from the 0 to 3 feet depth interval, and included the extra 
samples in shipments to the laboratory. 

Rationale or Reason for Action or Occurrence: 
Error on the part of field personnel. Corrective action: Directed the laboratory not 
to analyze the extra samples. Review of the Work Plan scope of work prior to 
sample collection and again prior to sample shipment to verify that all objectives 
and criteria have been met. 
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LOG OF VARIANCE, NONCONFORMANCE, OR 
CLARIFICATION 

No. 008 [cont'd] 

Impact on FI Data Objectives: 
The laboratory was able to comply wi 
No impact on FI data objectives is a 

request to not analyze the extra samples. 
ipated. 

Project Manager Signature: ~~~~-----
Project Name: Phase 1 FIField 
Project Number: 7169 
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LOG OF VARIANCE, NONCONFORMANCE, OR 
CLARIFICATION 

No. 009 

Date 3/31/01 

(Number logs sequentially throughout the course of the 
FI field operations) 

Completed by Mark P. Hemingway 

Purpose of this Log: To document actions which were not specified in the FI Work 
Plan, including their basis, cause, and impact on project objectives. 

This Log addresses a: (Select One) 

D Variance: A deliberate action which varies from the Work Plan, 
selected based on unanticipated field conditions, identification of an 
improved approach, or other conscious rationale. 

Nonconformance: A deviation from Work Plan procedures which 
was unintended, but occurred due to oversight or miscommunication. 
Please indicate any corrective action taken under Rationale or Reason 
for Action or Occurrence, below. 

D Clarification: An action which was generally described in the Work 
Plan, but which required a decision to be made about how it would be 
specifically implemented. 

Pertinent Section(s) of FI Work Plan or QAPP: A5.1 

Relevant Sample(s): STR01-3', STR01-15', STR01-21', and STR01-29. 

Description of Action or Occurrence: 
A copy of the chain-of-custody was not shipped with the sample cooler. 

Rationale or Reason for Action or Occurrence: 
Error on the part of field personnel. Corrective Action: Faxed a copy of the chain
of-custody record to the analytical laboratory, followed by a mailed hard copy. 
Regular inventory of all contents before sealing the sample coolers for shipment by 
the Field Team Leader. 

Impact on FI Data Objectives: 
No impact on FI data objectives is a 

Project Manager Signature: 
Project Name: Phase 1 FI Fie d 
Project Number: 7169 
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LOG OF VARIANCE, NONCONFORMANCE, OR 
CLARIFICATION 

No. 010 

Date 3/31101 

(Number logs sequentially throughout the course of the 
FIfield operations) 

Completed by Mark P. Hemingway 

Purpose of this Log: To document actions which were not specified in the FI Work 
Plan, including their basis, cause, and impact on project objectives. 

This Log addresses a: (Select One) 

D 

D 

Variance: A deliberate action which varies from the Work Plan, 
selected based on unanticipated field conditions, identification of an 
improved approach, or other conscious rationale. 

Nonconformance: A deviation from Work Plan procedures which 
was unintended, but occurred due to oversight or miscommunication. 
Please indicate any corrective action taken under Rationale or Reason 
for Action or Occurrence, below. 

Clarification: An action which was generally described in the Work 
Plan, but which required a decision to be made about how it would be 
specifically implemented. 

Pertinent Section(s) ofFI Work Plan or QAPP: 4.1, 4.2; Figures 4-1,4-2,4-3 

Relevant Sample(s): UA W04-20-1 0', UA W05-20-1.5', and UA W05-20-13' 

Description of Action or Occurrence: 
Given the schedule of work, which routinely includes weekends, samples collected 
on Fridays were intended to be delivered via overnight carrier to the laboratory on 
Saturday. This would allow extraction for VOCs ofthe soil samples collected on 
Friday within or close to the 48-hour timeframe specified by USEPA Region 5 
guidance. Samples shipped on Friday, March 23, 2001, however, were not marked 
for Saturday delivery, and were not received by the laboratory until Monday, March 
26, 2001. 

Rationale or Reason for Action or Occurrence: 
Error on the part of field personnel. Corrective Action: Discussion with the 
analytical laboratory, in order to expedite extraction to minimize the exceedence of 
the recommended 48 hours. Regular review of shipping waybills by the Field Team 
Leader, to confirm correct designation of shipping time. 
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LOG OF VARIANCE, NONCONFORMANCE, OR 
CLARIFICATION 

No. OIO[cont'd] 

Impact on FI Data Objectives: 
The logged non-conformance increased the hold time on the designated samples, 
and so may affect the accuracy of VOC analysis for those samples. It should be 
noted, however, that the samples were in zero headspace containers in a chilled 
cooler during this hold time (samples were still at 4.1 °C at the time oftheir receipt 
by the laboratory). In addition, they were collected from borings being used for 
monitoring well installation. This means that groundwater samples will be collected 
from the affected locations, and may be used to verify the soil sampling results. 
Preliminary results for VOCs from the affected samples are consistent with other 
samples from the same area of the Morton Facility. On balance, the reduction in 
sample accuracy is anticipated to be mi i al, and is not anticipated to significantly 
affect the overall FI objectives. 

-Project Manager Signature: f-T-1'+-H~-------
Project Name: Phase 1 FI Fiel 
Project Number: 7169 
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LOG OF VARIANCE, NONCONFORMANCE, OR 
CLARIFICATION 

No. 011 

Date 3/31/01 

(Number logs sequentially throughout the course of the 
FI field operations) 

Completed by Mark P. Hemingway 

Purpose of this Log: To document actions which were not specified in the FI Work 
Plan, including their basis, cause, and impact on project objectives. 

This Log addresses a: (Select One) 

D 

D 

Variance: A deliberate action which varies from the Work Plan, 
selected based on unanticipated field conditions, identification of an 
improved approach, or other conscious rationale. 

Nonconformance: A deviation from Work Plan procedures which 
was unintended, but occurred due to oversight or miscommunication. 
Please indicate any corrective action taken under Rationale or Reason 
for Action or Occurrence, below. 

Clarification: An action which was generally described in the Work 
Plan, but which required a decision to be made about how it would be 
specifically implemented. 

Pertinent Section(s) of FI Work Plan or QAPP: A5.1 

Relevant Sample(s): volatile organic analyses of soil samples 

Description of Action or Occurrence: 
Encore samples will be preserved by the laboratory by freezing in water. 

Rationale or Reason for Action or Occurrence: 
Based on testing of the first shipments of Encore soil samples for volatile organic 
analyses, it was determined that the soil samples from the subject property reacted 
strongly with the sodium bisulfate preservative. This occurred due to the natural 
abundance of calcareous materials in the soil from the subject property and 
surrounding areas. The analytical method allows for preservation by freezing when 
soil samples effervesce. Additionally the analyte list contains many compounds that 
the laboratory found either perform poorly and erratically in the sodium bisulfate 
matrix or do not respond sufficiently for analysis. It was determined that the 
consistent approach of freezing all the project samples in water would be the best 
approach. 
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LOG OF VARIANCE, NONCONFORMANCE, OR 
CLARIFICATION 

No. 011 [cont'd] 

Impact on FI Data Objectives: 
No impact on FI data objectives is ant' 
consistent with analytical methodolo 

Project Manager Signature: 
Project Name: Phase 1 FI Fiel 
Project Number: 7169 
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LOG OF VARIANCE, NONCONFORMANCE, OR 
CLARIFICATION 

No. 012 

Date 7/29/01 

(Number logs sequentially throughout the course of the 
FI field operations) 

Completed by Anne M. Haikola 

Purpose of this Log: To document actions which were not specified in the FI Work 
Plan, including their basis, cause, and impact on project objectives. 

This Log addresses a: (Select One) 

D 
Variance: A deliberate action which varies from the Work Plan, 
selected based on unanticipated field conditions, identification of an 
improved approach, or other conscious rationale. 

Nonconformance: A deviation from Work Plan procedures which 
was unintended, but occurred due to oversight or miscommunication. 
Please indicate any corrective action taken under Rationale or Reason 
for Action or Occurrence, below. 

D Clarification: An action which was generally described in the Work 
Plan, but which required a decision to be made about how it would be 
specifically implemented. 

Pertinent Section(s) of FI Work Plan or QAPP: 5.6 

Relevant Sample(s): 072901142 -Sample from the Recovery Well 

Description of Action or Occurrence: 
A groundwater sample (072901142) collected on July 29, 2001 was mistakenly sent 
to the lab for the CLP-TAL analysis suite. This sample should have been sent in for 
the Appendix IX analysis suite. The laboratory was contacted on July 31, 2001 to 
change the analyses requested from CLP-TAL analysis, to the Appendix IX 
analysis. The laboratory changed the analysis requested and had enough sample 
volume to proceed with the Appendix IX analysis. 

Rationale or Reason for Action or Occurrence: 
Oversight by the sampling personnel. Corrective Action: Personnel to review the FI 
Work Plan for analytical requirements. 

Impact on FI Data Objectives: 
No impact on FI data objectives is anf ated. 

Project Manager Signature: ...l....il~oJ---------
Project Name: Phase 2 FI Field 
Project Number: 7443 
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LOG OF VARIANCE, NONCONFORMANCE, OR 
CLARIFICATION 

No. 013 

Date 7/11/01 

(Number logs sequentially throughout the course of the 
FI field operations) 

Completed by Anne M. Haikola 

Purpose of this Log: To document actions which were not specified in the FI Work 
Plan, including their basis, cause, and impact on project objectives. 

This Log addresses a: (Select One) 

Variance: A deliberate action which varies from the Work Plan, 
selected based on unanticipated field conditions, identification of an 
improved approach, or other conscious rationale. 

D Nonconformance: A deviation from Work Plan procedures which 
was unintended, but occurred due to oversight or miscommunication. 
Please indicate any corrective action taken under Rationale or Reason 
for Action or Occurrence, below. 

D Clarification: An action which was generally described in the Work 
Plan, but which required a decision to be made about how it would be 
specifically implemented. 

Pertinent Section(s) of FI Work Plan or QAPP: 5:13 

Relevant Sample(s): Not Applicable 

Description of Action or Occurrence: 
Based on field conditions encountered during initial work, Geomatrix recommended 
modifications to the investigation approach of the CSS evaluation. Geomatrix 
outlined the scope and rationale for the revised CSS evaluation in a letter to the 
USEP A dated July 11, 2001. 

Rationale or Reason for Action or Occurrence: 
Camera survey of the sewer was slow and difficult, and it was determined that 
camera evaluation of the all sewer lines was not an efficient investigation method. 

Impact on FI Data Objectives: 
No impact on FI data objectives is anticipated. The revised CSS evaluation 
approach will meet the objectives put£ r ard in the Fl Work Plan and the 
requirements of the Administrative 0 

Project Manager Signature: 
Project Name: Phase 2 FIField 
Project Number: 7443 
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LOG OF VARIANCE, NONCONFORMANCE, OR 
CLARIFICATION 

No. 014 

Date 10/10/01 

(Number logs sequentially throughout the course of the 
FI field operations) 

Completed by Anne M. Haikola 

Purpose of this Log: To document actions which were not specified in the FI Work 
Plan, including their basis, cause, and impact on project objectives. 

This Log addresses a: (Select One) 

D Variance: A deliberate action which varies from the Work Plan, 
selected based on unanticipated field conditions, identification of an 
improved approach, or other conscious rationale. 

Nonconformance: A deviation from Work Plan procedures which 
was unintended, but occurred due to oversight or miscommunication. 
Please indicate any corrective action taken under Rationale or Reason 
for Action or Occurrence, below. 

D Clarification: An action which was generally described in the Work 
Plan, but which required a decision to be made about how it would be 
specifically implemented. 

Pertinent Section(s) ofFI Work Plan or QAPP: A.10.1.1 

Relevant Sample(s): Not applicable 

Description of Action or Occurrence: 
Section A.1 0.1.1 states that the Geomatrix QA Officer will conduct an internal audit 
of field activities at least once every three months. 

Rationale or Reason for Action or Occurrence: 
Oversight by the management personnel. Corrective Action: Personnel to review 
the FI Work Plan and Quality Assurance Project Plan. Audit to be scheduled. 

Impact on FI Data Objectives: 
No impact on FI data objectives is anticipated. While an internal field audit was not 
performed this quarter, internal Geomatrix staff have reviewed the field 
documentation from the months of July to September 2001. The daily field records, 
sampling records, field measurements and other field documentation have been 
completed in accordance with Quality Assurance protocols. 

An internal field audit is scheduled f, November 2001 groundwater sampling. 

Project Manager Signature: 
Project Name: Phase 2 FIField 
Project Number: 7443 
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LOG OF VARIANCE, NONCONFORMANCE, OR 
CLARIFICATION 

No. 015 

Date 10/10/01 

(Number logs sequentially throughout the course of the 
FI field operations) 

Completed by Anne M. Haikola 

Purpose of this Log: To document actions which were not specified in the FI Work ·· 
Plan, including their basis, cause, and impact on project objectives. 

This Log addresses a: (Select One) 

6 

D 

D 

Variance: A deliberate action which varies from the Work Plan, 
selected based on unanticipated field conditions, identification of an 
improved approach, or other conscious rationale. 

Nonconformance: A deviation from Work Plan procedures which 
was unintended, but occurred due to oversight or miscommunication. 
Please indicate any corrective action taken under Rationale or Reason 
for Action or Occurrence, below. 

Clarification: An action which was generally described in the Work 
Plan, but which required a decision to be made about how it would be 
specifically implemented. 

Pertinent Section(s) of FI Work Plan or QAPP: Sections 5.1 and 5.2 

Relevant Sample(s): DP04, DP06, DP11, DP21, DP22, DP24, DP26, DP27, and 
DP28 

Description of Action or Occurrence: 
Ten borings were completed in the northeastern portion of the plant (DP04, DP06, 
DP11, DP21, DP22, DP23, DP24, DP26, DP27, and DP28). Two soil samples were 
collected for geochemical analysis from DP23. The activities were beyond the 
original scope of work. 

Rationale or Reason for Action or Occurrence: 
These borings were completed to gain a better understanding of the shallow ( <25-
foot depth) lithology, particularly the shallow sand in the northeastern portion of the 
plant. Prior to boring at these locations, the amount of shallow lithologic data in 
this area was limited. 

Soil samples from DP23 were submitted for chemical analysis because of field 
indications of chemical impact. 
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LOG OF VARIANCE, NONCONFORMANCE, OR 
CLARIFICATION 

No. 015 [cont'd] 

Impact on FI Data Objectives: 
The logged variance will add to the understanding of the lithology and to the total 
data set, so it should increase the comp eness of the data obtained. No negative 
impacts are anticipated. 

Project Manager Signature: 
Project Name: Phase 2 FIField 
Project Number: 7443 
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LOG OF VARIANCE, NONCONFORMANCE, OR 
CLARIFI CATION 

No. 016 

Date 1/11102 

(Number logs sequentially throughout the course of the 
Fl field operations) 

Completed by Anne M. Haikola 

Purpose of this Log: To document actions which were not specified in the FI Work 
Plan, including their basis, cause, and impact on project objectives. 

This Log addresses a: (Select One) 

0 

D 

D 

Variance: A deliberate action which varies from the Work Plan, 
selected based on unanticipated field conditions, identification of an 
improved approach, or other conscious rationale. 

Nonconformance: A deviation from Work Plan procedures which 
was unintended, but occurred due to oversight or miscommunication. 
Please indicate any corrective action taken under Rationale or Reason 
for Action or Occurrence, below. 

Clarification: An action which was generally described in the Work 
Plan, but which required a decision to be made about how it would be 
specifically implemented. 

Pertinent Section(s) of FI \Vork Plan or QAPP: Field Operating Procedure
Monitoring Well Development and Groundwater Sampling 

Relevant Sample(s): UA Wl 0-50, UA Wl 0-80 and UA W24-70 

Description of Action or Occurrence: 
Recovery of development water from newly installed wells was less in volume than 
required by the Work Plan (at least two well volumes plus any volume of water lost 
during drilling). Wells involved include: UA W 10-50, UA W 10-80 and UA W24-70. 

Rationale or Reason for Action or Occurrence: 
The procedure used to install the subject wells involved advancing six-inch outer 
casing from the surface to the target depth. Core samples were not removed because 
the stratigraphy had already been established by stratigraphic tests at these 
locations. Thick clay sequences are present at a11 of these locations- the result is 
that the high water pressure and stress placed on the formation by this drilling 
technique fractured the clay and the vast majority of water used in the drilling was 
lost in the clays- not the sands in which the wells are screened. Some water returns 
to the surface occurred during drilling. 

Although some formation damage did likely occur due to introduction of fines from 
overlying clays, the poor transmissivity of the sands at these locations is 
contributing to low flow from these wells. This low flow character prevented 
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LOG OF VARIANCE, NONCONFORMANCE, OR 
CLARIFICATION 

No. 016 [cont'd] 
removal of the prescribed volume of water during development; however, the 
volume of water lost in the screened sand was less than one half the volume 
removed during development. 

Impact on FI Data Objectives: 
Samples from these wells are apparently representative of aquifer waters, based on 
the behavior of field parameters during development and purging. Given this, there 
should be no impact on FI data object" 

Project Manager Signature: ~'""--~------
Project Name: Phase 2 FI Fiel 
Project Number: 7443 
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LOG OF VARIANCE, NONCONFORMANCE, OR 
CLARIFI CATION 

No. 017 

Date 1111102 

(Number logs sequential1y throughout the course of the 
FIfield operations) 

Completed by Anne M. Haikola 

Purpose of this Log: To document actions which were not specified in the FI Work 
Plan, including their basis, cause, and impact on project objectives. 

This Log addresses a: (Select One) 

0 

D 

D 

Variance: A deliberate action which varies from the Work Plan, 
selected based on unanticipated field conditions, identification of an 
improved approach, or other conscious rationale. 

Nonconformance: A deviation from Work Plan procedures which 
was unintended, but occurred due to oversight or miscommunication. 
Please indicate any corrective action taken under Rationale or Reason 
for Action or Occurrence, below. 

Clarification: An action which was generally described in the Work 
Plan, but which required a decision to be made about how it would be 
specifically implemented. 

Pertinent Section(s) of FI Work Plan or QAPP: Field Operating Procedure
Monitoring Well Development and Groundwater Sampling 

Relevant Sample(s): LA W-12-60 

Description of Action or Occurrence: 
Development ofmonitoring well LAW-12 -60- pH levels in development water 
were elevated, possibly indicative of grout contamination. 

Rationale or Reason for Action or Occurrence: 
After extensive development pH levels decreased to 7.5, and the well was sampled 
for Phase 2 while pH levels were in the ambient range. When the well was sampled 
in Phase 3, pH levels were again elevated, and the well had to be purged extensively 
in order to lower the pH to the ambient range. 

The likely cause of the elevated pH is communication between the screened interval 
and the grout annular seal of the well. The mode of this communication is not 
known, but may include infiltration of grout fluids through the lower portion of the 
overlying clay stratum. The effect may attenuate naturally with time; in the interim, 
bowever, it will be necessary to utilize a modified purging metbod to obtain 
representative samples. 
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LOG OF VARIANCE, NONCONFORMANCE, OR 
CLARIFICATION 

No. 017 (cont'd) 

The following procedure should be used as long as elevated pH persists: Start by 
attempting to folJow standard micro-purge procedures. If the pH is elevated, 
increase flow rate and macro-purge until pH is lowered to the ambient 
range. When ambient values for pH are obtained, stop the pump, allow the wen to 
recover to static level, then proceed with standard micro-purge procedures. 

Impact on FI Data Objectives: 
The Phase 2 and 3 samples from this wen are apparently representative of aquifer 
waters, based on the behavior of field ameters during development and purging. 
Given this, there should be no impac FI data objectives. 

Project Manager Signature: 
Project Name: Phase 2 FI Fielcf 
Project Number: 7443 
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LOG OF VARIANCE, NONCONFORMANCE, OR 
CLARIFICATION 

No. 018 

Date 3/20/02 

(Number logs sequentially throughout the course ofthe 
FI field operations) 

Completed by Anne M. Haikola 

Purpose of this Log: To document actions which were not specified in the FI Work 
Plan, including their basis, cause, and impact on project objectives. 

This Log addresses a: (Select One) 

D 

D 

Variance: A deliberate action which varies from the Work Plan, 
selected based on unanticipated field conditions, identification of an 
improved approach, or other conscious rationale. 

Nonconformance: A deviation from Work Plan procedures which 
was unintended, but occurred due to oversight or miscommunication. 
Please indicate any corrective action taken under Rationale or Reason 
for Action or Occurrence, below. 

Clarification: An action which was generally described in the Work 
Plan, but which required a decision to be made about how it would be 
specifically implemented. 

Pertinent Section(s) of FI Work Plan or QAPP: Field Operating Procedures
Calibration and Maintenance of Field Meters, Monitoring Well Development, and 
Groundwater Sample Collection 

Relevant Sample(s): see attached table 

Description of Action or Occurrence: 
USEP A requested that Geomatrix review the pH values from the well sampling and 
development records. Based on this review, it was determined that the pH readings may 
reflect the use of a temperamental pH meter. 

Rationale or Reason for Action or Occurrence: 
The attached table summarizes the final pH values for each well, at the conclusion 
of the pre-sampling purging or the initial well development. These final pH values 
reflect the stable reading obtained in accordance with our Field Operating 
Procedures. Given this, they should be data that is most representative of aquifer 
conditions. Most of the pH values are in the range of 5.5 to 7. This is consistent 
with normal pH values for natural surface waters or shallow groundwaters, which 
tend to be slightly acidic. This acidity generally reflects natural acids from organic 
matter or the dissolution of carbon dioxide. 
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LOG OF VARIANCE, NONCONFORMANCE, OR 
CLARIFICATION 

Note that every well in the table exhibits at least one reading in this normal range. 
This strongly suggests that the relatively small number of readings below this range 
probably reflect a fluctuating response from the pH meter, and not actual 
groundwater pH. Such meters, unfortunately, do tend to be somewhat 
temperamental under field conditions. We do not believe these lower pH values 
reflect actual acidic conditions in the subsurface. 

To address this issue with field measurements, we will make the following 
modifications to the field operating procedures and the request for sample analysis: 

• In the event that the pH readings for a given well are not within the range of 
5.5 to 7.5, the pH meter will be recalibrated and the well will continue to be 
micro-purged. 

• pH calibration solutions will be replaced at the beginning of each sampling 
event. 

• Laboratory measurement of pH in groundwater samples will be added to the 
request for analysis submitted to Severn Trent Laboratories (STL). 

Impact on FI Data Objectives: 
The primary purpose of collecting pH measurements is to determine that the 
groundwater pH, in addition to the parameters of specific conductance, temperature, 
and turbidity, is stable, ensuring that fresh formation water is sampled. While the 
exact pH readings may not accurately represent groundwater pH, the measurements 
are adequate to evaluate change in pH. Additionally, the other field measurements 
are also used to determine groundwat stabilization prior to sampling. Given this, 
there should be no impact on FI da jectives. 

Project Manager Signature: 
Project Name: Phase 2 FIField 
Project Number: 7443 
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Well ID 
MW-EPA-1 
MW-EPA-3 
MW-EPA-4 
UAW01-30 
UAW01-80 
UAW02-20 
UAW02-40 
UAW03-20 
UAW04-20 
UAW05-20 
UAW06-20 
UAW07-20 
UAW08-20 
UAW09-20 
UAW09-60 
UA W10-50 
UAW10-80 
UA W11-10 
UAW11-40 
UAW12-20 
LAW12-60 
UAW13-20 
UAW14-10 
UAW15-20 
UAW15-50 
UAW16-10 
UAW17-40 
UAW18-20 
UAW19-80 
f---
UAW20-60 
UAW21-80 
UAW22-20 
UAW23-20 
UAW24-70 
UAW25-20 

pH Summary 
Morton International, Inc. 

Reading, Ohio 

pH 
Sample Event 1 Sample Event 2 

(May 2001) (October 2001) 
6.55 NA 
6.67 NA 
6.44 NA 
4.94 NA 
6.25 6.45 
6.27 NA 
6.65 NA 
6.02 NA 
5.58 NA 
7.5 6.87 

6.96 6.81 
6.79 NA 
7.09 NA 
6.60 NA 
6.58 NA 
NA 7.18 
NA 7.48 
7.23 NA 
6.24 NA 
5.71 NA 
NA 7.40 
4.33 NA 
6.87 NA 
6.82 NA 
7.07 NA 
NA 6.98 
6.97 NA 
NA 7.39 
6.76 NA 
6.42 NA 
4.67 NA 
NA 6.81 
NA 6.89 
NA 7.03 
NA 6.71 

NA Data not available, well not sampled this event. 

P:\7168\pH comparison\pH Data 

Sample Event 3 
(November 2001) 

6.96 
6.26 
6.29 
7.18 
5.70 
6.95 
7.36 
7.54 
7.36 
NA 
NA 
6.92 
NA 
5.01 
5.43 
NA 
NA 
7.36 
5.17 
6.61 
7.51 
6.51 
5.05 
7.32 
7.96 
6.40 
5.41 
7.05 
5.21 
6.43 
7.45 
NA 
6.53 
7.66 
6.48 



LOG OF VARIANCE, NONCONFORMANCE, OR 
CLARIFICATION 

No. 019 

Date 5/3/02 

(Number logs sequentially throughout the course of the 
Fl field operations) 

Completed by Anne M. Haikola 

Purpose of this Log: To document actions which were not specified in the FI Work 
Plan, including their basis, cause, and impact on project objectives. 

This Log addresses a: (Select One) 

D Variance: A deliberate action which varies from the Work Plan, 
selected based on unanticipated field conditions, identification of an 
improved approach, or other conscious rationale. 

Nonconformance: A deviation from Work Plan procedures which 
was unintended, but occurred due to oversight or miscommunication. 
Please indicate any corrective action taken under Rationale or Reason 
for Action or Occurrence, below. 

D Clarification: An action which was generally described in the Work 
Plan, but which required a decision to be made about how it would be 
specifically implemented. 

Pertinent Section(s) of FI \Vork Plan or QAPP: Field Operating Procedures
Groundwater Level Measurement 

Relevant Sample(s): UA W09-60, water level reading on 11116/2001 

Description of Action or Occurrence: 
The water level reading recorded on 11116/01 at UA W09-60 is anomalous. 

Rationale or Reason for Action or Occurrence: 
Based on prior water level measurements at UA W09-60 and also the water level 
measurements collected from the pressure transducer (Troll™ ) installed for a 
month at this well, the depth to water measurement collected on 11116/01 is an 
error. It is believed that the field team mis-read the water level by an increment of 
ten and that the depth to water reading should have been 31.92 feet bgs (not 21.92 
feet bgs, as recorded on field documentation). 

Impact on FI Data Objectives: 
There is no impact to FI data objecti 

Project Manager Signature: 
Project Name: Phase 2 FIField 
Project Number: 7443 
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Aprill9, 2002 

Ms. Alme Haikola 
Geomatrix Consultants, Inc. 
5725 Highway 290 W 
Suite 200-B 
Austin, TX 78735 

Dear Ms. Haikola, 

SEVERN 

TRENT 
SERVICES 

STL North Canton 
4101 Shuffel Drive NW 
North Canton, OH 44720-6961 

Tel: 330 497 9396 
Fax: 330 497 0772 
www.stl-inc.com 

This letter is in response to t11e Quality Assurance review performed by Environmental Standards for 
Geomatrix Consultants. The lab SDGs referenced were A1C130135 and A1E090157. The following 
discussions are iD an.swer to the rejected data found in tl1e reports. 

The analyses for acrolein, acetonitrile, propionitrile, and isobutanol in samples 050801115, 
050801116, 050801119, TB (COC035534), and TB (COC035535) should be considered 
unreliable, and the "not-detected" results for these compounds in the aforementioned 
samples have been flagged "R" on the data summary tables. Very low RRFs (<0. 05) 
were reported for these compounds in the associated initial and/or continuing calibrations. 

The analyses for acrolein, acetonitrile, propionitrile, and isobutanol in samples 031401030, 
031401031, 031401032, and TB (COC032206) should be considered unreliable, and the 
"not-detected" results have been flagged "R" on the data tables. Very low relative 
response factors (RRFs <0. 050) were observed for these compounds in the associated 
initial and/or continuing calibration standards. It should be noted that the RRFs are a 
function ofnot only the instrument response for the compound, but also ofthe instrument 
response for the associated internal standard. If the laboratory had used an internal. 
standard that more closely matched the instrument response for the target compound, 
the RRFs would have been acceptable and data would not be affected. 

The analysis for 4-nitroquinoline-1-oxide in sample 031401030 should be considered 
unreliable, and the "not-detected" results have been flagged "R" on the data tables. 
A very low (<0. 05) average relative response factor was observed for this compound 
in the associated initial multipoint calibration. It should be noted that the RRFs are a 
function of not only the instrument response for the compound, but also of the 
instrument response for the associated internal standard. If the laboratory had used 
an internal standard that more closely matched the instrument response for the 
target compound, the RRFs would have been acceptable and data would not be affected. 

These four volatile compounds are soluble in water and have poor purge efficiency. The lab employs 
industry stru1dard IS's for tl1e Mass-Spec method. Using an internal standard iliat is also a poor purger or 
poor responder does not increase ilie efficiency of the purge, it just inflates ilie RRF. Data was not rejected 
based on the analysis, railier on ilie choice of internal stru1dard. The minimum RRF is a CLP requirement 
and tl1ese are not CLP rumlytes, so tl1ey may not meet criteria. 

The analysis for 4-chloroaniline in sample 031301029, for hexachlorocyclopentadiene in the 
reanalysis of sample 0313 01029, and for hexachlorocyclopentadiene in sample 0314 01030 
should be considered unreliable, and the "not-detected'' results have been flagged "R" on the 
data tables. Very low percent recoveries (< 1 0%) were observed for these compounds in the 
associated LCS analyses. 

STL North Canton is a part of Severn Trent Laboratories, Inc. 



SEVERN 
TR.ENT 

- -

SERVICES 

STL North Canton 

The analyses for 4-chloroaniline in samples 050801113, 05080114, 050801117, 
050801118, and 050801120 and for hexachlorocyclopentadiene in samples 050801115, 
05 0801116, and 050801119 should be considered unreliable and the "not-detected" 
results for these compounds in the aforementioned samples have been flagged "R" on 
the data summary tables. Very low recoveries (%R<1 0%) for these compounds were 
observed in the associated LCS analyses. 

At the time of analysis, we were having trouble with 4-chloroaniline recovering in the aqueous LCS. 
Hexachlorocyclopentadiene never recovers well in a full-analyte spike aqueous matrix. When 1l1e Army 
requested full-analyte spikes, (our first client to request this), an exception was given for 
bexachlorocyclopentadiene as most labs that 1l1ey talked to had the same problem. Obviously, this is a 
problem beyond lab control. For our MDL studies, we extract hexachlorocyclopentadiene by itself to avoid 
1l1e problem. 

The analysis for all acid compounds in samples 031301029 and 031301 029-RE should be 
considered unreliable, and the "not-detected" results have been flagged "R" on the data 
tables. Very low recoveries (<1 0%) were reported for the acid surrogate compound 
phenol-d5 in the initial analysis and the re-extractionlreanalysis of the sample for semi
volatile organic compounds. 

The Jab analyzed 1l1e san1ple, noticed 1l1e low recovery, and then re-extracted the sample. There-extraction 
confirmed tl1e original analysis_ While I realize this did not get 1l1e phenol-d5 above 10%, it is 1l1e lab's 
viewpoint that a matrix effect was limiting the phenol recovery. 

The analyses for carbonate alkalinity in all samples, except sample 050801116, should be 
considered unusable, and the "not-detected" results have been flagged "R" on the data 
summary tables. Furthermore, the reported positive results for bicarbonate alkalinity 
and total alkalinity in all samples, except sample 050801116, should be considered 
estimated and have been flagged "J" on the data summary tables. Very low recoveries 
(<30%) were observed for total alkalinity in the associated MSIA1SD analyses. 

The analyses for total phosphorus in samples 050801117 and 050801118 should be 
considered unusable and the "not-detected" results have been flagged "R" on the 
data summary tables. Furthermore, the reported positive results for total phosphorus 
in samples 050801114, 050801120, 050801113, 050801119, and 050801115 should 
be considered estimated and have been .flagged "J" on the data summary tables. 
Very low recoveries (<30%) were observed for total phosphorus in the MSIMSD analyses. 

The rejection of alkalinity and phosphorus was based on low MS/MSD recoveries. The lab policy is if the 
lab QC (LCS, LCSD, Blank and CCV) is in control, then the MS/MSD is indicative of the matrix and is 
beyond lab control. 

Some of the correctable deficiencies tl1at need to be addressed in the reports are: 

In general, for 1l1e organic sections, 1l1e Initial Calibration can be a mix1Ure of different ICALs for 
different analytes. An exan1ple is 1l1e pesticide fraction where the nonnal pesticides are analyzed 
and anotl1er curve is analyzed for Kepone, and Isodrin. The dates may not correlate with the date 
oftl1e ICAL, as both ICALs may not be analyzed on the same date. 

All detections added by the validators were below our MDLs and are not reportable. 

STL North Canton is a part of Severn Trent Laboratories, Inc. 
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SERVICES 

STL North Canton 

Our policy is to report the lower of the numbers for the 8000 methods. If in the future you would 
like tl1e higher nwnber reported, it can be done. 

For tl1e 8000 series, tl1e grand mean approach is utilized to ensure that tl1e CCV passes criteria. 

I hope tl1is answers some of your questjons concenling tl1e data Yalidation reports. Ifi can be offurther 
assistance, do not hesitate to give me a call at (330) 966-8284. 

Sincerely, 

Beth Lambert 
Quality Assurance Manager 

STL North Canton is a part of Severn Trent Laboratories, Inc. 
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Mr. Mark P. Hemingway 
Principal Hydrogeologist 
Geomatrix Consultants, Inc. 
5725 Highway 290 West 
Suite 200-B 
Austin, TX 78735 

Dear Mr. Hemingway: 

Setting the Standards for Innovative Environmental Solutions 

Enclosed is the quality assurance review for the soil and aqueous samples collected on 
November 8, 9, and 10, 2001, as part of the Morton- Reading, Ohio, Project. Organic sample 
data were qualified as unreliable due to calibration issues and surrogate compound recoveries. In 
addition, organic sample data were qualified due to blank contamination, calibration issues, low 
laboratory control sample recoveries, low surrogate compound recoveries, and reported results 
below the quantitation limit. Inorganic sample results were qualified as unreliable due to very low 
matrix spike/matrix spike duplicate recoveries. In addition, inorganic sample data were qualified 
due to blank contamination, contract-required detection limit standard recoveries, matrix 
spike/matrix spike duplicate recoveries and precision, and ICP interferences. 

With respect to data package deliverables, the laboratory provided sufficient quality control 
summary forms and supporting raw data to allow for complete validation of the data. Only minor 
correctable deficiencies were noted during the review of the data. 

If you have any questions or comments, or if we can be of further assistance, please feel free to 
call. 

DJURJV:hm 
En c. 

Sincerely, 

~;{~.£(; 
Rock J. Vitale, CEAC, CPC 
Technical Director of Chemistry/ 
Principal 

1140 Valley Forge Road • P.O. Box 810 • Valley Forge, PA 19482-0810 

T: 610-935-5577 • F: 610-935-5583 • www.envstd.com • solutions@envstd.com 
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Introduction 

This quality assurance (QA) review is based upon a rigorous examination of the data generated 
from the analyses of the samples collected on November 8, 9, and 1 0, 2001, as part of the Morton 
- Reading, Ohio, Project. The samples included in this QA review are presented on Table 1. The 
laboratory was requested to prepare a detailed data package to substantiate the reported 
analytical results. The data package that was prepared allowed for the performance of a 
comprehensive review. 

This review has been performed with guidance from the "National Functional Guidelines for 
Organic Data Review" (US EPA, October 1999) and the "National Functional Guidelines for 
Inorganic Data Review" (US EPA, February 1994). 

The reported analytical results are presented as a summary of the data in Section 2. Data were 
examined to determine the usability of the analytical results and compliance relative to the 
analytical requirements specified in "Test Methods for Evaluating Solid Waste, Physical/Chemical 
Methods, SW-846, 3rd Edition" (SW-846) and the Quality Assurance Project Plan Facility 
Investigation RCRA §3013 Administrative Order for the Morton International, Inc. Facility located 
in Reading, Ohio. Qualifier codes have been placed next to the results to enable the data user to 
quickly assess the qualitative and/or quantitative reliability of any result. Details of this QA review 
are presented in Section 1 of this report. This critical QA review identifies data quality issues for 
specific samples and specific evaluation criteria. The data qualifications allow the data user to 
best understand the usability of the analysis results. Data not qualified in this report should be 
considered valid based on the quality control (QC) criteria that have been reviewed. 



TABLE 1 

SAMPLES THAT HAVE UNDERGONE 

A RIGOROUS QUALITY ASSURANCE REVIEW 

Date 
Geomatrix Consultants Laboratory Sample Parameter(s) 

Sample Number Sample Number SDG Matrix Collected Analyzed 

110801236 A 1 K090129-001 1K09129 Soil 11/08/01 V, SVOA, Pest, PCB, 0/F, 
M,CN,AS 

110801236MS A 1 K090129-001 1K09129 Soil 11/08/01 M,AS 
(Matrix Spike) 

11 0801236MSD A 1 K090129-001 1K09129 Soil 11/08/01 M,AS 
(Matrix Spike 

Duplicate) 

110801237 A 1 K090129-002 1K09129 Soil 11/08/01 V, SVOA, Pest, PCB, 0/F, 
M,CN,AS 

11 0801237RE A 1 K090129-002 1K09129 Soil 11/08/01 SVOA 
(Re;;malysiS) 

110801238 A 1 K090129-003 1K09129 Soil 11/08/01 V, SVOA, Pest, PCB, 0/F, 
M, CN,AS 

TRIP BLANK A 1 K090 129-004 1 K09129 Aq 11/08/01 v 
(COC#076403) 

110801239 A 1 K090129-005 1K09129 Soil 11/08/01 V, SVOA, Pest, PCB, D/F, 
M, CN,AS 

110801240 A 1 K090129-006 1K09129 Soil 11/08/01 V, SVOA, Pest, PCB, D/F, 
M,CN,AS 

110801241 A 1 K090129-007 1K09129 Soil 11/08/01 V, SVOA, Pest, PCB, 0/F, 
M,CN,AS 

110901242 A1 K1 00125-001 1K09129 Soil 11/09/01 V, SVOA, Pest, PCB, 0/E, 
M •. CN,AS 

110901243 A 1 K 1 00125-002 1K09129 Soil 11/09/01 V, SVOA, Pest, PCB, 0/F, 
M, CN,AS 

110901244 A 1 K1 00125-003 1K09129 Soil 11/09/01 V, SVOA, Pest, PCB, 0/F, 
M, CN,AS 

110901245 A 1 K1 00125-004 1K09129 Soil 11/09/01 V, SVOA, Pest, PCB, 0/F, 
M, CN,AS 

111001247 A 1 K120177-001 1 K09129 Soil 11/10/01 V, SVOA, Pest, PCB, 0/F, 
M, CN,AS 

r 



• TABLE 1 (Cont.) 

Date 
Geomatrix Consultants Laboratory Sample Parameter(s) 

Sample Number Sample Number SDG Matrix Collected Analyzed 

111001247MS A1K120177-001 1K09129 Soil 11/10/01 AS,CN 
(Matrix Spike) 

111 001247MSD A1 K120177-001 1K09129 Soil 11/10/01 AS,CN 
(Matrix Spike 

Duplicate) 

111001248 

TRIP BLANK 
( COC#076412) 

NOTES: 

v 
SVOA
Pest 
PCB -

D/F 

M 

CN 
AS 
Aq 

A1 K120177-002 1K09129 Soil 11/10/01 V, SVOA, Pest, PCB, D/F, 
M, CN,AS 

A 1 K120177 -003 1K09129 Aq 11/10/01 v 

Appendix IX Volatile Organic Compounds by SW-846 Method 8260B. 
Appendix IX Semivolatile Organic Compounds by SW-846 Method 8270C. 
Appendix IX Organochlorine Pesticides by SW-846 Method 8081A. 
PCBs (specifically, Aroclor-1016, Aroclor-1221, Aroclor-1232, Aroclor-1242, 
Aroclor-1248, Aroclor-1254, and Aroclor-1260) by SW-846 Method 8082. 
2,3,7,8-Tetrachlorodibenzo-p-dioxin and Select Total Dioxins and Furans by 
SW-846 Method 8280A. 
Select Metals (specifically, silver, cadmium, chromium, antimony, arsenic, barium, 
lead, beryllium, selenium, thallium, cobalt, copper, nickel, tin, vanadium, zinc, and 
mercury) by SW-846 Methods 6010B and 7471A. 
Cyanide by SW-846 Method 9012A. 
Acid-soluble Sulfide by SW-846 Method 9030A. 
Aqueous. 



Section 1 Quality Assurance Review 

A. Organic Data 

The organic analyses of 13 soil samples and two aqueous trip blanks were performed by Severn 
Trent Laboratories, Inc. (STL) of North Canton, Ohio. Fourteen samples were analyzed for 
Appendix IX volatile organic compounds by SW-846 Method 82608; 13 samples (including QC 
samples and reanalyses) were analyzed for Appendix IX Semivolatile Organic Compounds by 
SW-846 Method 8270C; 12 samples were analyzed for Appendix IX Organochlorine Pesticides 
by SW-846 Method 8081 A; and 12 samples (including QC samples) were analyzed by SW-846 
Method 8280A for PCBs (specifically, Aroclor-1016, Aroclor-1221, Aroclor-1232, Aroclor-1242, 
Aroclor-1248, Aroclor-1254, and Aroclor-1260) by SW-846 Method 8082. In addition, 12 soil 
samples were analyzed by SW-846 Method 8280A for 2,3,7,8-tetrachlorodibenzo-p-dioxin, total 
tetrachlorodibenzo-p-dioxins (TCDD), total pentachlorodibenzo-p-dioxins (PeCDD), total 
hexachlorodibenzo-p-dioxins (HxCDD), total tetrachlorodibenzo-p-furans (TCDF), total 
pentachlorodibenzo-p-furans (PeCDF), and total hexachlorodibenzo-p-furans (HxCDF) by the STL 
facility in West Sacramento, California. All analyses are indicated on Table 1 and the analytical 
results are summarized in Section 2 of this report. 

The findings offered in this report are based upon a rigorous review of holding times, blank 
analysis results, system monitoring compound recoveries, blank spike (laboratory control sample) 
recoveries and precision, initial and continuing calibrations, target compound matching quality, 
analytical sequence, retention times (RTs), gas chromatography/mass spectroscopy (GC/MS) 
tuning and mass calibration, internal standard performance, quantitation of positive results, and 
overall system performance. 

A few deficiencies were identified as detailed below. The Environmental Standards, Inc. 
(Environmental Standards) data reviewer has edited the laboratory-reported data and QC 
summary forms based on the deficiencies and comments listed in this QA review. Furthermore, 
the Environmental Standards data reviewer has included copies of all relevant raw data, QC 
forms, and other documentation needed to support these edits in the Organic Data Support 
Documentation (Section 3) of this review. The following deficiencies and comments do not 
necessarily affect data usability. Usability is addressed in the subsequent Organic Data 
Qualifiers section. 

Correctable Deficiencies 

1. In the volatile fraction, the laboratory reported incorrect initial calibration dates, times, 
and/or file IDs on several of the calibration summary forms. 

2. In the volatile, semivolatile, and pesticide fractions, the laboratory did not record the 
relative percent differences (RPDs) between the recoveries for the compounds in the 
LCS/LCSD analyses. The data reviewer evaluated the RPDs for the target compounds 
and determined that the RPDs were less than 35%; therefore, data qualification was not 
warranted. 
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6. 
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In the PCB fraction, the laboratory did not calculate the RPDs between the results for 
the LCS/LCSD analyses associated with samples 111001247 and 111001248. The 
data reviewer edited the SW846 8082 Check Sample Duplicate Recovery summary form 
(Form 3) to include the RPDs, which are within the acceptance limits. 

In the dioxin/furan analysis, the laboratory technician made many hand-written changes to 
the Dioxin/Furan Review Sheets for the project samples but did not indicate the date the 
changes were made or his/her initials. 

In the dioxin/furan analysis of sample 111001248, the laboratory reported a detection 
limit of "0.32 ng/g" for total hexachloro-substituted furans. According to the 
chromatogram and Signal to Noise Report for the sample, however, it appears that 
hexachloro-substituted furans are present in the sample, along with a diphenyl ether 
interference. The laboratory should have reported an estimated maximum probable 
concentration (EMPC) instead of a detection limit. The data reviewer flagged the 
detection limit "EMPC" on the data tables. 

In the semivolatile fraction, high percent relative standard deviations (%RSDs>15%) 
were observed for famphur in the initial calibrations performed on 11/6-11/7/01 and 
11/15-11/16/01 on instrument A4HP8. The laboratory used the average relative 
response factors (RRFs); a calibration curve should have been used in both initial 
calibrations for this compound (SW-846 Method 8000, Section 7 .5). No positive results 
for these compounds were observed in the project samples; therefore, qualification of 
data was not warranted. No positive result for this compound was observed in the 
project samples; therefore, qualification of data was not warranted. 

7. In the pesticide fraction, high %RSDs (>20%) were observed for de/ta-BHC and 
4,4'-DDD in the initial calibration performed on 11/13-11/14/01 on instrument A2HP3 
and for chlorobenzilate in the initial calibration performed on 11/20/01 on instrument 
A2HP5. The laboratory used the average RRFs; calibration curves (or another 
alternative method of quantitation) should have been used in both initial calibrations for 
these compounds (SW-846 Method 8000, Section 7.5). No positive results for these 
compounds were observed in the project samples; therefore, qualification of data was 
not warranted. 

Noncorrectable Deficiencies 

1. In the volatile fraction, the laboratory did not spike the LCS with all the analytes of interest. 
According to Method 82608 (Section 8.4.3) and Method 80008 (Section 8.4.1), the LCS 
should be spiked with all target analytes. 

2. In the volatile fraction, the laboratory analyzed all matrix spike blank samples before the 
method blank analysis. According to SW-846 Method 82608 (Section 8.4.1 ), before 
processing any samples, the analyst should demonstrate, through the analysis of a 
method blank, that interferences from the analytical system, glassware, and reagents 
are under control. 

w:\geomatrix\morton reading\y2041807\final\report1 merged.doc 
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According to the Nonconformance Memo submitted with the data package, the custody 
seal on the cooler in which the samples were shipped was broken. The memo, 
however, states that a strap around the cooler was intact; therefore the integrity of the 
samples was probably not compromised. 

4. In the semivolatile fraction, a low recovery of the surrogate compound 
2,4,6-tribromophenol was observed in sample 110801238. The laboratory did not 
reextract and reanalyze the sample. According to SW-846 Method 80008 (Section 
8.6.2.4), if a surrogate recovery is not within specified limits and no instrument problem 
has been found, the sample must be reextracted and reanalyzed. Qualification of data 
due to this deficiency is addressed in the subsequent Organic Data Qualifiers section. 

5. In the semivolatile fraction, low Coefficients of Determination (COOs) were observed for 
methapyriline and 4-nitroquinoline-1-oxide in the initial calibration performed on 
11/15-11/16/01 on instrument A4HP8. According to SW-846 Method 80008 (Section 
8.3.2), the COD for a non-linear curve must be ~0.99. No positive results for these 
compounds were observed in the project samples; therefore, qualification of data was 
not warranted. 

6. In the pesticide fraction, a high breakdown (>15%) of endrin was observed in the 
performance evaluation mixture (PEM) performed on 11/14/01 at 16:12 on column "B" of 
instrument A2HP3. According to SW-846 Method 8081A (Section 8.4.6), if degradation 
of either DDT or endrin exceeds 15%, injector maintenance should be completed and 
the instrument should be recalibrated. Qualification of data was not warranted. 

7. In the pesticide fraction, high percent differences (%Ds>15%), coupled with increasing 
sensitivity, were observed for toxaphene, isodrin, technical chlordane, chlorobenzilate, and 
diallate in the continuing calibration verifications (CCVs) performed on 11/14/01 and 
11/15/01 on instrument A2HP3 and on 11/21/01 on instrument A2HP5. According to 
SW-846 Method 8081A (Section 7.5.2.3), if the %0 exceeds ±15%, the laboratory is 
required to check the operating conditions and reinject another CCV; if the reinjection fails 
criteria, the instrument must be recalibrated. No reported positives were observed for the 
aforementioned compounds; therefore, qualification of data was not warranted. 

8. In the pesticide fraction, high percent differences (%0>15%), coupled with decreasing 
sensitivity, were observed for kepone in the CCVs performed on 11/14/01 and 11/15/01 
on instrument A2HP3 and on 11/21/01 on instrument A2HP5. According to SW-846 
Method 80008 (Section 7.7.2), the %0 must be less than ±15% before sample analyses 
may take place. Qualification of data is addressed in the subsequent Organic Data 
Qualifiers section. 

Comments 

1. In the PCB fraction, the laboratory did not provide any confirmation data for the reported 
positive results in samples 110801240 and 111001248. The laboratory stated in the 
Case Narrative that confirmation is only performed down to the reporting limit (RL). The 
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reported positive results in samples 110801240 and 111001248 are below the RL. 
Although the method requires confirmation of positive results on a second column or by 
another means, such as MS, the client was informed of the laboratory's practice of not 
confirming results below the RL and concluded that the low-level results are acceptable 
as reported because PCBs are not a contaminant of concern for this project. 

2. In the PCB fraction, the laboratory did not provide RT window summaries. The data 
reviewer used the associated raw data to evaluate the RTs for the reported positive 
results in the samples relative to the RT windows established by the initial calibration 
and found the RTs to be within the acceptance limits. 

3. In the volatile fraction, the laboratory did not perform MS/MSD analyses on any of the 
project samples; therefore, the data reviewer could not evaluate the accuracy and 
precision of the analytical method relative to the project-specific sample matrices. 

4. According to Method 8260B (Section 7.4.7), the laboratory is required to compare the 
internal standard area counts and RTs in the continuing check standard against those in 
the mid-point standard of the initial calibration. The laboratory did not provide 
documentation that this check had been performed. The data reviewer compared the 
internal standard area counts and RTs between the initial and continuing calibration 
standards. All RTs for the internal standards in the continuing calibration standard were 
within the method-specified QC range of ±30 seconds from the RTs in the initial calibration 
standard, and the area counts for the internal standards in the continuing calibration 
standard were within the limits of -50% to +1 00% of the area counts of the initial 
calibration standard. 

5. The laboratory used 25 ~JL/5 ml per injection for sample 110801236 due to the 
presence of high levels of target compounds. In addition, the laboratory analyzed 
samples 110801239, 110801240, and 111001248 using 100 !JLI5ml per injection due to 
the presence of high levels of target compounds. The laboratory raised the quantitation 
limits for all compounds on the analytical result summaries (Form l's) accordingly. 

6. In the dioxin/furan analysis, the laboratory did not provide any mass calibration and 
tuning data for the mass spectrometer used for the analysis. 

With respect to data usability, the principal areas of concern are blank contamination, calibration 
issues, low blank spike recoveries, low surrogate compound recoveries, and reported results 
below the quantitation limit. Based on a rigorous review of the data provided, the following 
organic data qualifiers are offered. The following organic data usability issues represent an 
interpretation of the QC results obtained for the project samples. Accordingly, the following data 
usability issues should not necessarily be construed as an indication of laboratory performance. 

w:\geomatrix\morton reading\y2041807\final\report1 merged .doc 



-page 5 

Organic Data Qualifiers 

Due to trace-level presence of the following compounds in the trip blanks and/or 
laboratory blanks, the reported positive results for these compounds in the samples 
listed should be considered "not-detected" and have been flagged "U*" on the data 
tables. When the reported result for the compound was less than the sample-specific 
quantitation limit, the data reviewer raised the reported result to the quantitation limit and 
flagged the result "U*". It should be noted that dilution factors, sample weights, and 
percent solids were taken into consideration when evaluating blank contamination. 

Sample(s) With Qualitatively 
Compound(s) Questionable Positive Results ("U*") 

acetone 110801236, 110801237, 110801238, 110801239, 
110801240, 110801241, 110901242, 110901243, 

110901244,110901245, 111001247,and 111001248 

toluene, 2-butanone, and xylenes (total) 110801239 

methylene chloride, tetrachloroethene, 111 001248 
and xylenes (total) 

methylene chloride 110801239, 110801240, 110901242, 110901244, 
110901245, and 111001247 

The analyses for the following compounds in the samples indicated should be 
considered unreliable, and the "not-detected" results have been flagged "R" on the data 
tables. Very low (<0.050) average relative response factors were observed for these 
compounds in the associated initial multipoint calibration and/or CCV standards. 

Compounds 

acetonitrile and propionitrile 

acrolein and isobutanol 

acrolien, acetonitrile, propionitrile, and 
isobutanol 

Samples With Unreliable Analyses ("R") 

110801236,110901243, 111001247,and 111001248 

110801236, 110901243, 111001248, 111001247, 
110801237,110801238,110801241,110901242, 

110901244, 110901245, 110801239, and 110801240 

Trip Blank (COC#076403) and Trip Blank (COC#076412) 

The analyses for all acid semivolatile compounds in samples 110801237 and 
110801237RE should be considered unreliable and have been flagged "R" on the data 
tables. Very low recoveries (<10%) were observed for the surrogate 
2,4,6-tribromophenol in these sample analyses. 

The quantitation limits for all acid semivolatile compounds in sample 110801238 may be 
higher than reported, and the "not-detected" results have been flagged "UJ" on the data 
tables. A low recovery (10%<%R<30%) was observed for the surrogate 
2,4,6-tribromophenol in these sample analyses. 
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The quantitation limits for all volatile compounds in samples 110801236, 110801239, 
and 110801240 may be higher than reported, and the "not-detected" results have been 
flagged "UJ" on the data tables (unless previously flagged "R"). In addition, the reported 
positive results for volatile compounds in these samples should be considered estimated 
and have been flagged "J" on the data tables (unless previously flagged "U*"). Low 
recoveries (1 O%<%R< 70%) were observed for two or more volatile surrogate 
compounds in the samples. 

The quantitation limits for the following compounds in the samples listed below may be 
higher than reported, and the "not-detected" results for these compounds have been 
flagged "UJ" on the data tables (unless previously flagged "R"). In addition, the positive 
results for acetone in sample 111001248 and for chloromethane in sample 110801236 
should be considered estimated and have been flagged "J" on the data tables (unless 
previously flagged "U*"). High %Ds (>20%), coupled with decreases in instrument 
sensitivity, were obtained in the associated continuing calibrations. 

Compounds 

dichlorodifluoromethane, bromomethane, 
chloroethane, acrolein, and vinyl acetate 

dichlorodifluoromethane, chloromethane, 
bromomethane, chloroethane, acrolein, and 

vinyl acetate 

bromomethane, chloroethane, and carbon 
tetrachloride 

dichlorodifluoromethane, chloromethane, 
bromomethane, chloroethane, and acrolein 

bromomethane, chloroethane, propionitrile, 
and isobutanol 

chloroethane, trichlorofluoromethane, acrolein, 
and propionitrile 

bromomethane and trichlorofluoromethane 

Sample(s) With Biased Low 
Ouantitation Limits ("UJ") 

110801236 

110901243 

111001248 

111001247 

110801237,110801238,110801241, 
110901242, 110901244,and 110901245 

Trip Blank (COC#076412) 

110801239 and 110801240 

The quantitation limits for the following semivolatile compounds in the samples listed 
below may be higher than reported, and the "not-detected" results have been flagged 
"UJ" (unless previously flagged "R") on the data tables. High %Ds (>20%), coupled with 
a decrease in instrument sensitivity, were obtained between the average RRFs of the 
initial calibration and the RRFs from the associated CCV standards. 
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Sample(s) With Biased 
Low Ouantitation Limits ("UJ") Compound(s) 

bis(2-chloro-1-methylethyl) ether, 
a,a-dimethylphenethylamine, 

4-nitroaniline, and 
p-phenylenediamine 

110801236, 110801237, 110801238, 110801239, 
110801240, 110801241, 110901242,110901243, 

110901244, and 110901245 

methapyriline All validated samples 

The quantitation limits for the following semivolatile compounds in the samples listed 
below may be higher than reported, and the "not-detected" results have been flagged 
"UJ" (unless previously flagged "R") on the data tables. Low recoveries (1 O:s;%R<50%) 
were observed for these compounds in the associated LCS and/or LCSD analyses. 

Sample(s) With Biased 
Low Ouantitation Limits ("UJ") Compound(s) 

2,4-dinitrophenol, 4-chloroaniline, 
and 4,6-dinitro-2-methylphenol 

110801236, 110801237' 110801238, 110801239, 
110801240, 110801241, 110901242,110901243, 

110901244,and 110901245 

2,4-dinitrophenol 

3,3'-dichlorobenzidine 

110801237RE 

All validated samples 

The quantitation limits for the following compounds in the samples listed below may be 
higher than reported, and the "not-detected" results have been flagged "UJ" on the data 
tables. Low recoveries (<70%) were observed for these compounds in the associated 
LCS and/or LSCD analyses. 

Compound(s) 

bromomethane, dibromochloromethane, 
bromoform, chloroethane, and 

trans-1 ,3-dichloropropene 

chloromethane 

chloromethane, vinyl chloride, chloroethane, 
and carbon disulfide 

acetone 

Sample(s) With Biased Low 
Ouantitation Limits (Flagged "UJ") 

110801236, 110801239,and 110801240 

110901243 

111001248 

Trip Blank (COC#076403) and Trip Blank 
(COC#076412} 

The reported positive results for acetone in samples 11 0801237, 110801238, 
110801241,110901242,110901244,110901245,111001247, and 111001248should 
be considered estimated and have been flagged "J" on the data tables (unless 
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previously flagged "U*"). High recoveries (>130%) were observed for acetone in the 
associated LCS and/or LCS duplicate samples. 

The quantitation limits for kepone in all samples, except samples 111001247 and 
111001248, may be higher than reported, and the "not-detected" results have been 
flagged "UJ" on the data tables. High %Ds (>15%), coupled with a decrease in 
instrument sensitivity, were obtained between the true concentrations from the initial 
calibrations and the observed concentrations in the associated CCV standards. 

The quantitation limits for endrin aldehyde in all samples, except samples 110801236, 
111001247, and 111001248, may be higher than reported, and the "not-detected" 
results have been flagged "UJ" on the data tables. High %Ds (>15%), coupled with a 
decrease in instrument sensitivity, were obtained between the average RRFs of the initial 
calibration and the RRFs from the associated CCV standards. 

The positive result for endrin in sample 110801237 should be considered estimated and 
has been flagged "J" on the data tables. A high %D (>40%) was observed between the 
positive results for the compound in the two-column pesticide analysis of the sample. 

Per US EPA reporting requirements, all positive results reported at levels less than the 
quantitation limits (adjusted for dilutions) should be considered estimated and have been 
flagged "J" on the data tables. 

A complete support document of this organic QA review is provided in Section 3 of this report. 

B. Inorganic and General Chemistry Data 

The inorganic and general chemistry analyses of 16 solid samples (including QC samples) were 
performed by STL of North Canton, Ohio. Fourteen samples (including QC samples) were 
analyzed for select metals by SW-846 Methods 60108 and 7471A; 14 samples (including QC 
samples) were analyzed for cyanide by SW-846 Method 9012A; and 16 samples (including QC 
samples) were analyzed for acid-soluble sulfide by SW-846 Method 9030A. These analyses are 
indicated on Table 1. The analytical results are summarized in Section 2 of this report. 

The findings offered in this report are based upon a rigorous review of holding times, blank 
analysis results, LCS results and recoveries, matrix spike/matrix spike duplicate recoveries and 
precision, contract-required detection limit (CRDL) standard recoveries, interference check 
standard results and recoveries, serial dilution results, initial and continuing calibrations, analytical 
sequence, and quantitation of positive results. 

A few deficiencies were identified as detailed below. The Environmental Standards data reviewer 
has edited the laboratory-reported data and QC summary forms based on the deficiencies and 
comments listed in this QA review. Furthermore, the Environmental Standards data reviewer has 
included copies of all relevant raw data, QC forms, and other documentation needed to support 
these edits in the Inorganic and General Chemistry Data Support Documentation (Section 4) of 
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this review. The following deficiencies and comments do not necessarily affect data usability. 
Usability is addressed in the subsequent Inorganic and General Chemistry Data Qualifiers 
section. 

Correctable Deficiencies 

1. The laboratory did not calculate the serial dilution percent difference for thallium on the 
Serial Dilution RPD Report (Form IX). The data reviewer calculated the percent difference 
for thallium. Qualification of data was not warranted due to this issue. 

2. In the sulfide fraction, the laboratory reported the true value on the Sulfide Logsheet for 
the LCS analyzed on 11/14/01 as "11 ,000 mg/kg". According to the Sulfide Logsheet for 
11/16/01 and the associated Laboratory Control Sample Data Report, the true value for 
the LCS analyzed on 11/14/01 is 1000 mg/kg. 

3. In the cyanide fraction, the laboratory did not summarize the results or recoveries for the 
initial and continuing calibration verifications (ICVs/CCVs), the initial and continuing 
calibration blanks (ICBs/CCBs), and the CRDL standards. The data reviewer was able to 
evaluate the ICV/CCV, ICB/CCB, and CRDL standards results based on the raw data 
provided. All results were within acceptance criteria; consequently, qualification of data 
was not warranted due to this issue. 

Noncorrectable Deficiency 

Several sample coolers were received at STL North Canton at a temperature less than 
2.0°C. According to SW-846 (Section 2, Table 2-36), samples are to be preserved at a 
temperature of 4±2°C. STL North Canton did not indicate that any samples were frozen or 
that any sample containers were broken; therefore, qualification of data was not warranted 
due to this issue. 

Comments 

1. The laboratory did not report the concentrations for the interference analytes (aluminum, 
calcium, iron, and magnesium) on the Interference Check Standard summary forms 
(Form IVs) for the metals analytical sequences; this omission was presumably because 
these analytes were not target analytes. The data reviewer obtained the essential ICP 
interferent information from the raw data provided. Qualification of data due to ICP 
interferences is address in the subsequent Inorganic and General Chemistry Data 
Qualifiers section. 

2. The laboratory did not record final volumes for the project or QC samples on the Metals 
Prep Logs; however, the data reviewer was able to determine the final volume based on 
the reported positive results. 
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3. Sample 110801236 was analyzed at a 1 00-fold dilution due to high concentrations of 
lead and tin. Sample 110801237 was analyzed at a 1 00-fold dilution due to a high 
concentration of tin. 

With respect to data usability, the principal areas of concern are blank contamination; ICP 
interferences; low, very low, and high recoveries in the MS and/or MSD analyses; imprecision in 
the MS/MSD analyses; and low and high recoveries in the CRDL standard analyses. Based on a 
rigorous review of the data provided, the following inorganic data qualifiers are offered. The 
following inorganic data usability issues represent an interpretation of the QC results obtained for 
the project samples. Accordingly, the following data usability issues should not necessarily be 
construed as an indication of laboratory performance. 

Inorganic and General Chemistry Data Qualifiers 

Due to trace level presence of the following analytes in the associated laboratory blanks, 
the positive results for the following analytes in the samples listed below should be 
considered "not-detected"; consequently, these results have been flagged "U*" on the data 
tables. It should be noted that dilution factors and sample weights were taken into 
consideration when evaluating blank contamination. 

Analyte 

beryllium 

mercury 

cadmium 

selenium 

tin 

Samples With Result(s) Qualified as "Not-Detected" 

110801236,110801237,110801239,110801240, 
110801241, and 110901242 

110801236,110801238,110801240,110801241, 
110901242,110901243,110901244, 111001247,and 

111001248 

110801238,110801239,110801241,110901243, 
110901244, 110901245,and 111001248 

110801238,110801239,110801240,110801241. 
110901243, 110901244,and 110901245 

110801238, 110801239, 110801241, 110901242, 
110901243,110901244,110901245, 111001247,and 

111001248 

The analyses for antimony and selenium in all validated samples should be considered 
unreliable and have been flagged "R" (unless previously flagged 'U*") on the data tables. 
In addition, the reported positive results for these analytes in the validated samples 
should be considered estimated and have been flagged "J" on the data tables. Very low 
recoveries (%R<30%) were observed for antimony and selenium in the associated MS 
and/or MSD analyses. 
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The reported positive result for zinc in sample 11 0801236 should be considered 
estimated and has been flagged "J" on the data tables. Zinc was observed to be 
present in the ICP interference check sample ICSA solution at a concentration greater 
than two-times the IDL, indicating a possible positive interference in the presence of 
high levels of interferents. High levels of ICP interferent(s) (instrument level > 50% of 
the true value of the ICSA solution) were observed in sample 110801236. 

The reported positive result for tin in sample 110801239 should be considered estimated 
and has been flagged "J" (unless previously flagged "U*") on the data tables. Tin was 
observed to be present in the ICP interference check sample ICSA solution at a 
negative concentration with an absolute value greater than two-times the IDL, indicating 
a possible negative interference in the presence of high levels of interferents. High 
levels of ICP interferent(s) (instrument level > 50% of the true value of the ICSA 
solution) were observed in sample 110801239. 

The detection limits for the following analytes in the samples listed below may be higher 
than reported, and the "not-detected" results have been flagged "UJ" (unless previously 
flagged 'U*" or "R") on the data tables. In addition, the reported positive results for the 
following analytes in the samples listed below should be considered estimated and have 
been flagged "J" on the data tables. Low recoveries (30~%R<75%) were observed for 
these analytes in the associated MS and/or MSD analyses. 

Analytes 

antimony, cadmium, silver, 
arsenic, thallium, and 

mercury 

Samples With Biased ,Low Detection Limits ("UJ") 
and/or With Estimated Positive Results ("J") 

All validated samples 

The reported positive result for silver in sample 110801236 should be considered 
estimated and has been flagged "J" on the data tables. A high recovery (>125%) was 
observed for silver in the associated MSD analysis. 

The reported positive result for silver in sample 110801236 should be considered 
estimated and has been flagged "J" on the data tables. A high relative percent 
difference (>40%) was observed for silver in the associated MS/MSD analyses. 

The positive results for antimony in samples 110801240 and 110901242 and for thallium 
in sample 110801239 should be considered estimated and have been flagged "J" on the 
data tables. In addition, the detection limits for thallium in samples 110801237, 
110801238,110801240,110801241,110901242,110901243,110901244,110901245, 
111001247, and 111001248 may be higher than reported, and the "not-detected" results 
have been flagged "UJ" on the data tables. A low recovery (<85%) for thallium and a 
high recovery (>115%) for antimony were reported in the CRDL standards associated 
with the project samples. 
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A complete support document of this inorganic and general chemistry QA review is provided in 
Section 4 of this report. 

C. Conclusions 

This QA review has identified several aspects of the data that required qualification. The 
analytical data should be considered acceptable for use unless otherwise indicated in the QA 
review. In order to use any of the data, the data user should understand the qualifications and 
limitations specified in this QA review. The Project Chain-of-Custody Records and Case 
Narratives are presented in Section 5. Project Correspondence is presented in Section 6. 

Report prepared by: 

Thomas H. Weinmann 
Quality Assurance Chemist 

Kathyryn A. Donahower 
Quality Assurance Chemist 

ENVIRONMENTAL STANDARDS, INC. 
1140 Valley Forge Road 
P.O. Box 810 
Valley Forge, PA 19482-0810 

(61 0) 935-5577 
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October 5, 2001 

Mr. Mark P. Hemingway 
Principal Hydrogeologist 
Geomatrix Consultants 
1214 West Sixth Street 
Suite 201 
Austin, TX 78703 

Dear Mr. Hemingway: 

Setting the Standards for Innovative 
Environmental Solutions 

Enclosed is the quality assurance review for the soil and aqueous samples collected on March 11, 
13, and 14, 2001, as part of the Morton - Reading, Ohio Project. Organic sample data were 
qualified as unreliable due to calibration issues, surrogate compound recoveries, and very low 
laboratory control sample recoveries. In addition, organic sample data were qualified as estimated 
due to calibration issues, low laboratory control sample recoveries and imprecision, and reported 
results below the quantitation limit. Inorganic sample data were qualified as estimated due to blank 
contamination, contract-required detection limit standard recoveries, matrix spike/matrix spike 
duplicate recoveries, laboratory control sample/laboratory control sample duplicate recoveries, and 
instrumental bias observed in the method blanks. 

With respect to data package deliverables, the laboratory provided sufficient quality control 
summary forms and supporting raw data to allow for complete validation of the data. Only minor 
correctable deficiencies were noted during the review of the data. 

If you have any questions or comments, or if we can be of :further assistance, please feel free to call. 

onald J. Lancaster, M.S. 
Senior Quality Assurance Chemist III 
Project Manager 

DJL/RN:hm/hb 
En c. 

Sincerely, 

(/~~Wv \\0 v~~ 
l Rock~- \4tale, CEAC, CPC 

Technical Director of Chemistry/ 
Principal 

ENVIRONMENTAL STANDARDS 
www.EnvStd.com 

1140 Valley Forge Road. P.O. Box 81 0, Valley Forge. PA 19482-0810 • 61 0-935-5577 • OffNPL@EnvStd.com 
1111 Kennedy Place, Suite 2, Davis, CA 95616 • 530-758-1903 • ENVSTDWEST@AOL.com 

Copper Bend Centre. 956 South 59th Street, Belleville, JL 62223 • 618-257-3800 • MIDWEST@EnvStd.com 
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Introduction 

This quality assurance (QA) review is based upon a rigorous examination of the data generated 
from the analyses ofthe samples collected on March 11, 13, and 14, 2001, as part of the Morton
Reading, Ohio Project. The samples included in this QA review are presented on Table 1. The 
laboratory was requested to prepare a detailed data package to substantiate the reported analytical 
results. The data package that was prepared allowed for the performance of a comprehensive 
review. 

This review has been performed with guidance from the "National Functional Guidelines for 
Organic Data Review" (US EPA, October 1999) and the "National Functional Guidelines for 
Inorganic Data Review" (US EPA, February 1994). 

The reported analytical results are presented as a summary of the data in Section 2. Data were 
examined to determine the usability of the analytical results and compliance relative to the 
analytical requirements specified in "Test Methods for Evaluating Solid Waste, Physical/Chemical 
Methods, SW-846, 3rc1 Edition" (SW-846) and the Quality Assurance Project Plan Facility 
Investigation RCRA §3013 Administrative Order for the Morton International, Inc. Facility located 
in Reading, Ohio. Qualifier codes have been placed next to the results to enable the data user to 
quickly assess the qualitative and/or quantitative reliability of any result. Details of this QA review 
are presented in Section 1 of this report. This critical QA review identifies data quality issues for 
specific samples and specific evaluation criteria. The data qualifications allow the data user to best 
understand the usability of the analysis results. Data not qualified in this report should be 
considered valid based on the quality control (QC) criteria that have been reviewed. 



r TABLE I 

SAMPLES THAT HAVE UNDERGONE 

A RIGOROUS QUALITY ASSURANCE REVIEW 

Date 
Geomatrix Consu1tants Laboratory Sample Parameter(s) 

Sample Number Sample Number SDG Matrix Collected Analyzed 

03110IOI9 AI C130135-00I AIC130135 Soil 3/1110I V, SVOA, Pest, PCB, 
M1 CN AIS ' ' 

03110I020 AIC130I35-002 AIC130135 Soil 3/1110I pH, TOC 

031IOI020DUP AIC130I35-002DUP AIC130I35 Soil 3/1110I pH 
(Laboratory Duplicate) 

03110I021 AICI30135-003 A1Cl30135 Soil 3/1110I V, SVOA, Pest, PCB, 
M1,CN,AIS 

03110I022 AIC130135-004 AIC130135 Soil 3/1110I pH, TOC 

Trip Blank AIC130I35-007 AIC130135 Aq 3/1110I v 
(COC032203) 

03110I023 AI C130135-005 AIC130135 Soil 3/1110I pH, TOC 

03II01024 A1 C130135-006 A1Cl30135 Soil 3/11/01 pH, TOC 

03110I024DUP A1C130135-006DUP A1Cl30135 Soil 3/11/01 pH, TOC 
(Laboratory Duplicate) 

031301025 A1C140I89-001 AIC130135 Soil 3/13/01 V, SVOA, Pest, PCB, 
M\CN,AIS 

03130I025MS AIC140189-001MS AIC130135 Soil 3/13/01 AIS 
(Matrix Spike) 

031301025SD A1C140189-001SD AIC130135 Soil 3/13/01 AIS 
(Matrix Spike 

Duplicate) 

031301026 A1C140I89-002 A1C130135 Soil 3/13/0I V, SVOA, Pest, PCB, 
M1,CN,AIS 

03130I027 A1C140I89-003 A1C130135 Soil 3/13/01 pH, TOC 

031301028 AlC140189-004 A1C130135 Soil 3/13/01 pH, TOC 



TABLE 1 (Cont.) 

Date 
Geomatrix Consultants Laboratory Sample Parameter( s) 

Sample Number Sample Number SDG Matrix Collected Analyzed 

031301 028DUP AICI40189-004DUP AIC130135 ·Soil 3/13/01 pH 
(Laboratory Duplicate) 

031301029 AIC140I89-005 A1C130135 Aq 3/I3/01 V, SVOA, Pest, PCB, 
M1, CN,AIS 

031301 029-RE AI C140189-005 AIC130135 Aq 3/13/01 SVOA 
(Reanalysis) 

Trip Blank AICI40I89-006 AIC130135 Aq 3/13/01 v 
(COC032205) 

031401030 AIC150207-00I AIC130I35 Aq 3/14/0I V*, SVOA*, Pest*, 
PCB, M2, CN, S 

Trip BJarJk A1 CI50207-002 AIC130135 Aq 3/14/0I V* 
(COC032206) 

031401031 AIC150207-003 A1CI30135 Soil 3/14/01 V*, SVOA *,Pest*, 
PCB, DIF, M2, CN, 

AIS 

03140I031MS AI CI50207-003MS AIC130135 Soil 3/14/01 DIF 
(Matrix Spike) 

031401031MSD A1C150207-003MSD A1C130135 Soil 3/14/01 DIF 
(Matrix Spike 

Duplicate) 

03I401032 AIC150207-004 A1Cl30135 Soil 3114/0I V*, SVOA*, Pest*, 
PCB, D/F, M2, CN, 

AIS 

03I401033 AI C150207-005 A1C130135 Soil 3/14/01 pH, TOC 

03I40I033DUP AICI50207-005DUP A1C130135 Soil 3/14/01 pH, TOC 
(Laboratory Duplicate) 

NOTES: 

v TCL Volatile Organic Compounds by SW-846 Method 8260B. 
V* Appendix IX Volatile Organic Compounds by SW-846 Method 8260B. 
SVOA- TCL Semivolatile Organic Compounds by SW-846 Method 8270C. 
SVOA*- Appendix IX Semivo]atile Organic Compounds by SW-846 Method 8270C. 
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TABLE 1 (Cont.) 

NOTES (Cont.): 

Pest 
Pest* -
PCB 

DIF 

CN 
AlS 
s 
TOC -
pH 
Aq 

TCL Organochlorine Pesticides by SW-846 Method 8081A. 
Appendix IX Organochlorine Pesticides by SW-846 Method 8081A. 
PCBs (specifically, Aroclor-1016, Aroclor-1221, Aroclor-1232, Aroclor-1242, 
Aroclor-1248, Aroclor-1254, and Aroclor-1260) by SW-846 Method 8082. 
2,3,7,8-Tetrachlorodibenzo-p-dioxin and Select Total Dioxins and Furans by 
SW-846 Method 8280A. 
TAL Metals by SW-846 Methods 6010B and 7471A. 
Select Metals (specifically, TAL metals plus tin and minus aluminum, calcium, 
iron, magnesium, manganese, potassium, and sodium) by SW-846 Methods 601 OB 
and 7471A. 
Cyanide by SW-846 Method 9012A. 
Acid-insoluble Sulfide by SW-846 Method 9030A. 
Total Sulfide by MCA WW Method 376.1. 
Total Organic Carbon by EPA Method 415.1. 
pH by SW-846 Method 9045C. 
Aqueous. 



Section 1 Quality Assurance Review 

A. Onianic Data 

The organic analyses of eight soil samples and six aqueous samples were perfoDTied by Severn 
Trent Laboratories, Inc. of North Canton, Ohio. Seven samples were analyzed for TCL volatile 
organic compounds by SW-846 Method 8260B; four samples (including QC samples) were 
analyzed for Appendix IX Volatile Organic Compounds by SW-846 Method 8260B; six samples 
were analyzed for TCL Semivolatile Organic Compounds by SW-846 Method 8270C; three 
samples (including QC samples) were analyzed for Appendix IX Semivolatile Organic 
Compounds by SW-846 Method 8270C; five samples (including QC samples) were analyzed for 
TCL Organochlorine Pesticides by SW-846 Method 8081A; three samples were analyzed for 
Appendix IX Organochlorine Pesticides by SW-846 Method 8081A; and eight samples (including 
QC samples) were analyzed for PCBs (specifically, Aroclor-1016, Aroclor-1221, Aroclor-1232, 
Aroclor-1242, Aroclor-1248, Aroclor-1254, and Aroclor-1260) by SW-846 Method 8082. In 
addition, four samples were analyzed for 2,3,7,8-tetrachlorodibenzo-p-dioxin, total 
tetrachlorodibenzo-p-dioxins (TCDD), total pentachlorodibenzo-p-dioxins (PeCDD), total 
hexachlorodibenzo-p-dioxins (HxCDD), total tetrachlorodibenzo-p-furans (TCDF), total 
pentachlorodibenzo-p-furans (PeCDF), and total hexachlorodibenzo-p-furans (HxCDF) by the STL 
facility in West Sacramento, California. These analyses are indicated on Table 1 and the analytical 
results are summarized in Section 2 of this report. 

The findings offered in this report are based upon a rigorous review of holding times, blank 
analysis results, system monitoring compound recoveries, blank spike recoveries and precision, 
initial and continuing calibrations, target compound matching quality, analytical sequence, 
retention times, gas chromatography/mass spectroscopy (GC/MS) tuning and mass calibration, 
intemal standard perfoDTiance, quantitation of positive results, and overall system perfoDTiance. 

A few deficiencies were identified as detailed below. The Environmental Standards, Inc. 
(Enviromnental Standards) data reviewer has edited the laboratory-reported data and QC summary 
forms based on the deficiencies and comments listed in this QA review. Furthermore, the 
Environmental Standards data reviewer has included copies of all relevant raw data, QC forms, and 
other documentation needed to support these edits in the Organic Data Support Documentation 
(Section 3) of this review. The following deficiencies and comments do not necessarily affect 
data usability. Usability is addressed in the subsequent Organic Data Qualifiers section. 

Correctable Deficiencies 

I. In the volatile fraction, the laboratory incorrectly reported the initial calibration dates, times, 
and/or file IDs on several of the calibration summary forms. 
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2. For the semivolatile fraction, the initial calibration starting date and time reported on the 
Initial Calibration Data summary forms (Form VIs) and the associated Continuing 
Calibration Compounds summary forms (Form VIIs) for instrument A4HP7 did not 
correspond to the starting calibration dates and times in the associated raw data. In 
addition, the initial calibration file names reported on the Form VI did not match the raw 
data file names. 

3. For the pesticide and PCB fractions, the initial calibration dates and times reported on the 
Initial Calibration Data forms, the associated Continuing Calibration Compounds forms, 
and on the associated Pesticide Analytical Sequence summaries (Form VIlis) did not 
correspond to the calibration dates and times from the associated raw data. 

4. For the pesticide fraction, the laboratory did not report the Performance Evaluation 
Mixtures (PEMs) analyzed on 3/16/01 at 00:46 and on 3/18/01 at 12:42 on the associated 
Form VIlis. 

5. For the pesticide fraction, the laboratory did not perform alternate calibration for the 
compounds 4,4'-DDT and methoxychlor that exhibited relative standard deviations (RSDs) 
greater than 20% for the calibration factors from the initial calibration analyzed on 3/26/01. 
According to SW-846 Method 8081A (Section 7.4.5.3), if the RSD ofthe calibration factor 
is greater than 20%, the analyst must use a calibration curve or a non-linear calibration 
model for quantitation. The compounds 4,4'-DDT and methoxychlor were not detected in 
the project samples; therefore, qualification of data was not warranted due to this issue. 

6. For the pesticide fraction, the laboratory reported the concentration for kepone on the 
Continuing Calibration Compounds summary form for the continuing calibration analyzed 
on 3/18/01 at 11:58 as "0.00423 ng". According to the raw data, the concentration for 
kepone for the continuing calibration analyzed on 3118/01 at 11:58 is 0.05979 ng. The data 
reviewer recalculated the percent drift for kepone on the aforementioned Continuing 
Calibration Compounds summary form based on the raw data. Qualification of data due to 
this issue is addressed in the subsequent Organic Data Qualifiers section. 

7. For the pesticide and PCB fractions, the laboratory did not report the RPDs between LCS 
and LCSD results on the Check Sample Duplicate Recovery forms. The data reviewer was 
able to calculate the RPDs from the data provided. All RPDs for the target compounds 
were acceptable. 

8. For the pesticide fraction, the laboratory reported the lower of the endrin aldehyde results 
obtained from the two chromatographic columns used for analysis for sample 031401032. 
According to SW-846 Method 8000 (Section 7.10.4.2), if the RPD between the results 
obtained from separate chromatographic columns is greater than 40% and there is no 
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evidence of chromatographic problems, the higher result should be reported. Qualification 
of data due to this issue is addressed in the subsequent Organk Data Qualifiers section. 

9. The laboratory reported an incorrect date of analysis on the summary report for sample 
031401032 for the dioxin and furan analyses. The summary form indicates that the sample 
was analyzed on 3/22/01; however, the raw data indicate that this sample was analyzed on 
3/23/01. 

10. The laboratory used an acceptance range of 1.24-1.78 for the mass ratios for 
1,2,3,7,8-pentachlorodibenzo-p-dioxin and 1,2,3,7,8-PeCDF. According to SW-846 
Method 8280A (Table 9), the laboratory should have used an acceptance range of 1.32-1. 78. 
The data reviewer reviewed all mass ratios and determined that all ratios were within the 
method criterion. 

11. The laboratory analyzed closing calibration standards as part of the analytical run for 
dioxins and furans, but the results ofthese continuing calibrations were not summarized on 
quality control forms. The data reviewer summarized the results of the closing calibration 
standards and used the results to qualify data if necessary. 

Noncorrectable Deficiencies 

1. The sample cooler received by the laboratory on 3/14/01 had a temperature of 1.2°C 
according to the STL Cooler Receipt Form. The laboratory did not indicate that any 
samples were received frozen or that any sample containers were broken; therefore, 
qualification of data was not warranted due to this deficiency. 

2. In the volatile fraction, the results for several target compounds were outside of the control 
limits in the blank spike/blank spike duplicate analyses and the laboratory did not reanalyze 
the assodated samples. According to SW-846 Method 8000B (Section 8.7.4), the 
laboratory should correct the system and reanalyze the associated samples when blank spike 
results are outside of the control limits. The impact on data usability due to the out of 
control blank spike results is addressed in the subsequent Organic Data Qualifiers section. 

3. In the volatile fraction, En Core® samples 031101019 and 031101021 were received by the 
laboratory approximately 1 hour beyond the recommended holding time. According to 
SW-846 Method 5035 (Section 6.2.1.8), En Core® samples should be transferred into a 
40-mL vial with methanol, bisulfate, and water within 48 hours of collection. Samples 
031101019 and 031101021 were col1ected on 3/11/01 at 0930 and 0955, respectively. The 
samples were received by the laboratory at 1030 on 3/13/01. The samples were analyzed 
within the required 14 days of co11ection; therefore, qualification of data was not warranted 
due to this deficiency .. 
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4. For the semivolatile fraction, the laboratory analyzed samples after invalid initial calibration 
cmves (i.e., coefficient of detem1ination [COD] < 0.99) were generated for the compounds 
2-nitrophenol, fluorene, 2,4-dinitrophenol a,a-dimethylphenethylamine; 
p-phenylenediamine; and hexachlorocyclopentadiene in the initial calibration initiated on 
3/06/01 at 17:32 on instrument A4HP9. In addition, the laboratory analyzed samples after 
invalid initial calibration curves (COD < 0.99) were generated for the compounds 
a,a-dimethylphenethylamine; p-phenylenediamine; and 3,3' -dimethylbenzidine in the initial 
calibration initiated on 3/21101 at 09:24 on instrument A4HP9. According to SW-846 
Method 8000B (Section 7.5.3), when a non-linear curve is utilized, the COD must be 
greater than or equal to 0.99. Data were not affected by this issue because positive results 
were not reported for these compounds in the project samples. 

5. For the pesticide fraction, the laboratory analyzed samples after invalid calibration 
verifications (i.e., percent differences and/or percent drifts > 15%) analyzed on 3/16/01 at 
12:12, on 3/18/01 at 11:58, on 3/19/01 at 01:13, on 3/19/01 at 10:46, on 3/19/01 at 14:28, 
on 3/19/01 at 14:50, and on 3/22/01 at 11:24. According to SW-846 Method 8081A 
(Section 7.5.2.3), if the calibration response for an analyte is not within ±15%, a new initial 
calibration must be prepared. Qualification of data due to this issue is addressed in the 
subsequent Organic Data Qualifiers section. 

Comments 

1. In the volatile fraction, sample Trip Blank (COC032205; collected on 3/13/01) was not 
requested for volatile organic analysis on the Chain-of-Custody Record. The data 
reviewer assumed that the request for volatile orgamc analysis of this sample was 
inadvertently omitted. 

2. In the volatile fraction, the laboratory did not perform MS/MSD analyses on any of the 
project samples; therefore, the data reviewer could not evaluate the accuracy and 
precision of the analytical method relative to the project-specific sample matrices. 

3. The quantitation limits for volatile organic compounds in sample 031401031 are elevated 
due to the increased extract and injection volumes used for analysis. 

4. For the semivolatile fraction, the laboratory did not apply an alternate initial calibration 
option (i.e., linear or quadratic) when the RSD for the compound famphur was greater than 
15% in the initial calibration performed on instrument A4HP9 on 3/21/01 from 09:24 to 
15:15. According to SW-846 Method 8270C (Section 7.3.7.1), alternate calibration options 
must be applied for any compound with a RSD greater than 15%. There were no reported 
positive results for famphur; consequently, qualification of data was not warranted due to 
this issue. 
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5. For the semivolatile fraction, the laboratory reported the compounds 
2,2'-oxybis(1-chloropropane); 1,3-dinitrobenzene; and thionazin on the Form I's and these 
same compounds as bis(2-chloroisopropyl)ether, m-dinitrobenzene, and zinophos, 
respectively, on the Initial Calibration Data and Continuing Calibration Compounds 
summaries. The data reviewer reported these compounds on the data tables as the 
compounds were reported on the Form l's. 

6. For the semivolatile fraction, the laboratory analyzed a 24-ppb continuing calibration 
standard on instrument A4HP6 on 3/20/01 at 08:12. The same instrument analyzed a 
16-ppb continuing calibration standard in an associated sequence. All other instruments 
utilized 16-ppb continuing calibrations. There is no true "midpoint" standard concentration 
to utilize for continuing calibration standards because there were six standards analyzed in 
the initial calibration. 

7. For the semivolatile fraction, sample 031401032 was analyzed at a 50-fold dilution due to 
matrix interference. The quantitation limits in this sample were raised accordingly. 

8. For the semivolatile fraction, the laboratory did not report acetophenone; atrizine; 
benzaldehyde; 1,1 '-biphenyl; and caprolactum in the LCS analyses. According to the 
laboratory, these compounds are not in the LCS spiking mixture and, therefore, are not on 
the LCS forms. The laboratory is in the process of adding these five compounds to the 
spiking solution. 

9. For the pesticide fraction, sample 031301026 was analyzed at a five-fold dilution, sample 
031401031 was analyzed at a four-fold dilution, and sample 031401032 was analyzed at a 
40-fold dilution due to matrix interferences in these samples. The quantitation limits for 
these samples were raised accordingly. 

10. For the pesticide fraction, Environmental Standards requested a number of deliverables 
(related to the Case Narratives, initial calibrations, and RT windows) that were missing 
from the data package. The laboratory's responses to these requests have been included in 
the Project Correspondence (Section 6). 

11. For the pesticide fraction, the laboratory appeared to have quantitated the PEM analyzed on 
the secondary column on 3119/01 at 21:51 against an incorrect method file. Upon 
Environmental Standards' inquiry, the laboratory stated that there was a software error and 
confirmed that the aforementioned PEM was quantitated against the correct method file. 

12. For the PCB fraction, sample 031401032 was analyzed at a 50-fold dilution due to matrix 
interference. Sample 031401030 was analyzed at a five-fold dilution due to a high 
concentration of a target compound. The quantitation limits in these samples were raised 
accordingly. 
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With respect to data usability, the principal areas of concern are calibration issues, low blank spike 
recoveries and imprecision, and reported results below the quantitation limit. Based on a rigorous 
review of the data provided, the following organic data qualifiers are offered. The following 
organic data usability issues represent an interpretation of the QC results obtained for the project 
samples. Accordingly, the following data usability issues should not necessarily be construed as an 
indication oflaboratory performance. 

Organic Data Qualifiers 

Although not qualified due to blank contamination, the positive results for acetone in 
samples 031101019, 03130126, and 031401032, and for methylene chloride in samples 
031301025 and 031301026 should be used with caution. These compounds are very 
common laboratory contaminants and were observed in the aforementioned samples at low 
concentrations. 

The analyses for acrolein, acetonitrile, propionitrile, and isobutanol in samples 031401030, 
031401031, 031401032, and Trip Blank (COC032206) should be considered unreliable, 
and the "not-detected" results have been flagged "R" on the data tables. Very low relative 
response factors (RRFs <0.050) were observed for these compounds in the associated initial 
and/or continuing calibration standards. It should be noted that the RRFs are a function of 
not only the instrument response for the compound but also of the instrument response for 
the associated internal standard. If the laboratory had used an internal standard that more 
closely matched the instrument response for the target compound, the RRFs would have 
been acceptable and data would not be affected. 

The analysis for 4-chloroaniline in sample 031301029, for hexachlorocyclopentadiene in 
the reanalysis of sample 031301029, and for hexachlorocyclopentadiene in sample 
031401030 should be considered unreliable, and the "not-detected" results have been 
flagged "R" on the data tables. Very low percent recoveries (<10%) were observed for 
these compounds in the associated LCS analyses. 

The analysis for 4-nitroquinoline-1-oxide in sample 031401030 should be considered 
unreliable, and the "not-detected" results have been flagged "R" on the data tables. A 
very low (<0.05) average relative response factor was observed for this compound in the 
associate initial multipoint calibration. It should be noted that the RRFs are a function of 
not only the instrument response for the compound but also of the instrument response 
for the associated internal standard. If the laboratory had used an internal standard that 
more closely matched the instrument response for the target compound, the RRFs would 
have been acceptable and data would not be affected. 
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The analysis for all acid compounds in samples 031301029 and 031301029-RE should be 
considered unreliable, and the "not-detected" results have been flagged "R" on the data 
tables. Very low recoveries (<1 0%) were reported for the acid surrogate compound phenol
d5 in the initial analysis and the reextraction/reanalysis of the sample for semivolatile 
orgmlic compounds. 

The analysis for kepone in sample 031401030 should be considered unreliable, and the 
"not-detected" result has been flagged "R" on the data tables. A very high percent drift 
(>90%) was observed for kepone in the associated continuing calibration standard analysis. 

The quantitation limit for acetone in sample Trip Blank (COC032203) may be higher than 
reported, and the "not-detected" result has been flagged "UJ" on the data tables. A high 
percent drift (>20%), coupled with a decrease in instrument sensitivity, was obtained 
between the observed and expected concentrations in the associated continuing calibration 
standard. 

The quantitation limits for dichlorodifluoromethane in samples 031101019 and 031101021 
may be higher than reported, and the "not-detected" results have been flagged "UJ" on the 
data tables. A high percent difference (%D>20%), coupled with a decrease in instrument 
sensitivity, was obtained between the average RRF ofthe initial calibration and the RRF in 
the associated continuing calibration. 

The quantitation limits for acetone and acrolein in samples 031401030 and Trip Blank 
(COC032206) may be higher than reported, and the "not-detected" results have been 
flagged "UJ" (unless previously flagged "R") on the data tables. High %Ds (>20%), 
coupled with decreases in instrument sensitivity, were obtained between the average RRFs 
of the initial calibration and the RRFs in the associated continuing calibration. 

The quantitation limits for dichlorodifluoromethane and trans-1 ,3-dichloropropene in 
san1ple Trip Blank (COC032203) and for propionitrile, methylmethacrylate; 
1,1,1,2-tetrachloroethane; and acetonitrile in sample 03141032 should be considered 
estimated, and the "not-detected" results have been flagged "UJ" on the data tables (unless 
previously flagged "R"). High percent differences in the direction of increased instrument 
sensitivity were observed for these compounds in the associated continuing calibration 
standard analyses. The quantitation limits for the compounds in the aforementioned 
samples may be acceptable as reported because the bias was in the direction of increased 
instrument sensitivity. 

The quantitation limits for acetone in samples 031101021 and 031301025; 2-butanone in 
samples 031101019 and 031101021; 2-butanone, 4-methyl-2-pentanone, and 2-hexanone in 
samples 031301025 and 031301026; and bromomethane, chloroethane, and carbon 
disulfide in sample 031401031 may be higher than reported, and the "not-detected" results 
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have been flagged "UJ" on the data tables. In addition, the reported positive results for 
acetone in samples 031101019 and 031301026 should be considered estimated and have 
been flagged "J" on the data tables. Low recoveries (<70%) were observed for these 
compounds in the associated LCS analyses. 

The reported positive result for acetone in sample 031301026 should be considered 
estimated and has been flagged "J" on the data tables. A high relative percent difference 
(>40%) was observed between the results for acetone in the associated LCS analyses. 

The quantitation limit for 3-nitroanaline in sample 031301029 and for diethylphthalate and 
dimethylphthalate in sample 031401030 may be higher than reported, and the "not
detected" results have been flagged "UJ" on the data tables. Low recoveries 
(1 O%<%R<50%) were observed for these compounds in the associated LCS analyses. 

The quantitation limit for 4-nitrophenol in sample 031401030 should be considered 
estimated, and the "not-detected" result has been flagged "UJ" on the data tables (unless 
previously flagged "R"). A high percent difference (>20%) in the direction of increased 
instrument sensitivity was observed for this compound in the associated continuing 
calibration standard analysis. The quantitation limit for the compound in the 
aforementioned sample may be acceptable as reported because the bias was in the 
direction of increased instrument sensitivity. 

The quantitation limits for the compounds in the following samples may be higher than 
reported, and the "not-detected" results have been flagged "UJ" (unless previously flagged 
"R") on the data tables. High %Ds (>20%), coupled with decreases in instrument 
sensitivity, were observed for these compounds in the associated continuing calibration 
standards. 

Compounds 

hexachlorocyclopentadiene; 3,3'-dimethylbenzidine; 
p-phenylenediamine; a,a-dimethyl-phenethylamine; 

7, 12-dimethylbenz(a)anthracene; and famphur 

bis(2-chloroethyl)ether 

4-nitrophenol and a,a-dimethyl-phenethylamine 
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The reported positive result for endrin aldehyde in sample 031401032 should be considered 
estimated and has been flagged "J" on the data tables. A high difference (>+_R.L) was 
observed between the results obtained from the two chromatographic columns used in the 
analysis ofthis sample. 

The quantitation limits for the compounds in the following samples may be higher than 
reported, and the "not-detected" results have been flagged "UJ" (unless previously flagged 
"R'') on the data tables. High %Ds (>15%), coupled with decreases in instrument 
sensitivity, were observed for these compounds in the associated continuing calibration 
standards. 

Compound(s) 

isodrin 

kepone and diallate 

Sample(s) With Biased Low 
Quantitation Limits ("UJ'') 

031401030 

031401030,031401031, and 031401032 

Per US EPA reporting requirements, all positive results reported at levels less than the 
quantitation limits (adjusted for dilutions) should be considered estimated and have been 
flagged "J" on the data tables. 

A complete support document ofthis organic QA review is provided in Section 3 ofthis report. 

B. Inor2:anic and General Chemistry Data 

The general chemistry analyses of 19 solid samples (including QC samples) and two aqueous 
samples were performed by Severn Trent Laboratories, Inc. ofNorth Canton, Ohio. Eight samples 
were analyzed for target analyte list (TAL) and select metals by SW-846 Methods 6010B and 
7470A/7471A; eight samples were analyzed for cyanide by SW-846 Method 9012A; eight samples 
(including QC samples) were analyzed for acid-insoluble sulfide by SW-846 Method 9030A; two 
samples were analyzed for total sulfide by MCA WW Method 376.1; all samples were analyzed for 
pH by SW-846 Method 9045C; and eight samples were analyzed for total organic carbon by the 
MSA Walkley-Black Method. These analyses are indicated on Table 1. The analytical results are 
sununarized in Section 2 of this report. 
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The findings offered in this report are based upon a rigorous review of holding times, blank 
analysis results, LCS results and recoveries, contract-required detection limit (CRDL) standard 
recoveries, interference check standard results and recoveries, serial dilution results, initial and 
continuing calibrations, analytical sequence, and quantitation of positive results. 

A few deficiencies were identified as detailed below. The Environmental Standards data reviewer 
has edited the laboratory-reported data and QC summary forms based on the deficiencies and 
comments listed in this QA review. Furthermore, the Environmental Standards data reviewer has 
included copies of all relevant raw data, QC forms, and other documentation needed to support 
these edits in the Inorganic Data Support Documentation (Section 4) of this review. The following 
deficiencies and comments do not necessarily affect data usability. Usability is addressed in the 
subsequent Organic Data Qualifiers section. 

Correctable Deficiencies 

1. The laboratory reported the spike amounts for silver, cobalt, chromium, and vanadium as 
"0.050," "0.50," "0.20," and "0.50," respectively, on the Laboratory Control Sample Data 
Report (Form VII) for LCS A1C150000-092. According to the raw data, the correct spike 
amounts for silver, cobalt, chromium, and vanadium are 50.0 Jlg/L, 500 Jlg/L, 200 Jlg/L, 
and 500 Jlg/L, respectively. 

2. The laboratory did not calculate serial dilution percent differences on the Serial Dilution 
RPD Report (Form IX) for the positive results observed. The data reviewer calculated the 
percent differences, and all the percent differences were outside of acceptance criteria; 
however, the original sample results \vere less than 50 x the instrument detection limit 
(IDL). Qualification of data was not warranted due to this issue. 

3. The laboratory reported the sample results for barium, bery11ium, and zinc as "ND" (not
detected) on the Total Metals Analytical Summary Form (Form I) for sample 031401030. 
According to the raw data, the correct sample results for barium, bery11ium, and zinc are 
0.60 Jlg/L, 0.31 Jlg/L, and 3.1 Jlg/L, respectively. 

4. In the cyanide fraction, the laboratory did not summarize the results or recoveries for the 
initial and continuing calibration verifications (lCVs/CCVs), the initial and continuing 
calibration blanks (lCBs/CCBs), and CRDL standards. The data reviewer was able to 
evaluate the ICY/CCV, ICB/CCB, and CRDL standards results based on the raw data 
provided. All results were within acceptance criteria; consequently, qualification of data 
was not warranted due to this issue. 
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5. In the cyanide fraction, the laboratory reported the QC sample analyzed in position 40 as 
"CCV" on the raw data for the analytical sequences performed on 3/23/01, 3/25/01, and 
3/27/01. According to the raw data, the QC sample analyzed in position 40 was a CCB. 

Noncorrectable Deficiency 

One sample cooler was received at STL-North Canton at a temperature of 1.2°C. 
According to SW-846 (Section 2, Table 2-36), aqueous samples are to be preserved at a 
temperature of 4±2°C. STL-North Canton did not indicate that any samples were frozen or 
that any sample containers were broken; therefore, qualification of data was not warranted 
due to this issue. 

Comments 

1. The laboratory did not provide summary forms for the CRDL standard analyses. CRDL 
standard true values were reported in the mercury raw data but were not reported for the 
ICP metals fraction. Upon Environmental Standard's request, the laboratory stated that 
nominal spike concentrations for the ICP target analytes in the CRDL standards would be 
provided. This information was not provided by the laboratory; consequently, the data 
reviewer could not evaluate ICP metals data usability on the basis of CRDL standard 
results and recoveries. 

2. The laboratory did not report the concentrations for several or all the interference analytes 
(aluminum, calcium, iron, and magnesium) on the Interference Check Standard summary 
forms (Form IVs) for the metals analytical sequences performed on 3/22/01; this omission 
was presumably because these analytes were not target analytes. The data reviewer 
obtained the essential ICP interferent information from the raw data provided and reviewed 
the concentrations of these analytes to determine any possible impact on data quality. 

3. The laboratory did not record final volumes for the project or QC samples on the Metals 
Prep Logs; however, final volume information was reported on the Metals Preparation 
Summary sheet. 

4. The laboratory did not provide the instrument runlog (Form XIV) for the ICP analytical 
sequence performed on 3/19/01. Upon Environmental Standard's request, the instrument 
runlog was provided and has been included in Section 6. 

5. Sample 031301026 was analyzed at a 10-fold dilution due to high concentrations of the 
target compounds calcium and magnesium. 
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With respect to data usability, the p1incipal areas of concern are blank contamination, significant 
negative instrument bias, low CRDL standard recoveries, low recoveries in MS!J'v1SD analyses, and 
low recoveries in the LCSILCSD analyses. Based on a rigorous review of the data provided, the 
fo]]owing inorganic data qualifiers are offered. The fo]]owing organic data usability issues 
represent an interpretation of the QC results obtained for the project samples. Accordingly, the 
following data usability issues should not necessarily be construed as an indication of laboratory 
performance. 

Inon!anic Data Qualifiers 

Due to trace level presence of the fo]]owing analytes in the associated laboratory blanks, the 
positive results for the fo]]owing analytes in the samples listed below should be considered 
"not-detected"; consequently, these results have been flagged "U*" on the data tables. 

Analyte(s) 

beryllium 

aluminum and manganese 

barium, beryllium, and zinc 

tin 

Sample With Result(s) Qualified as 
"Not-Detected" 

031301026 

031301029 

031401030 

031401031 

The detection limits for copper in samples 031301029 and 031401030 may be higher than 
reported, and the "not-detected" results have been flagged "UJ" on the data tables. In 
addition, the reported positive result for aluminum in sample 031301029 should be 
considered estimated and has been flagged "J" on the data tables (unless previously flagged 
"U*"). Significant negative instrument bias (>2x the IDL) was observed for aluminum and 
copper in the associated laboratory blanks. Furthermore, the concentrations of aluminum 
and copper in the aforementioned samples were significantly less than the observed 
negative bias. 

The detection limits for mercury in samples 031301029 and 031401030 may be higher than 
reported, and the "not-detected" results have been flagged "UJ'' on the data tables. Low 
recoveries (<85%) were observed for mercury in the associated CRDL standard analyses. 

The detection limit for acid-insoluble sulfide in sample 031301025 may be higher than 
reported, and the "not-detected" result has been flagged "UJ" on the data tables. In 
addition, the reported positive results for acid-insoluble sulfide in samples 031301026, 
031401031, and 031401032 should be considered estimated and have been flagged "J" on 
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the data tables. Low recoveries (1 O%<%R<75%) were observed for acid-insoluble sulfide 
in the associated MS/MSD analyses. 

The detection limit for total sulfide in sample 031301029 may be higher than reported, and 
the "not-detected" result has been flagged "UJ" on the data tables. Low recoveries 
(1 O%<%R<80%) were observed for total sulfide in the associated LCS/LCSD analyses. 

The detection limits for cyanide in samples 031301029 and 031401030 may be higher than 
reported, and the "not-detected" results have been flagged "UJ'' on the data tables. A low 
recovery (10%<%R<80%) was observed for cyanide in the associated LCS analysis. 

A complete support document of this organic QA review is provided in Section 4 of this report. 
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C. ConcJusions 

This QA review has identified several aspects of the data that required qualification. The analytical 
data should be considered acceptable for use unless otherwise indicated in the QA review. In order 
to use any of the data, the data user should understand the qualifications and limitations specified in 
this QA review. The Project Chain-of-Custody Records are presented in Section 5. Project 
Correspondence is presented in Section 6. 

Report prepared by: 

Thomas H. Weinmann 
Quality Assurance Chemist 

(A;~~oo~~;Vby: 
\ Rock J~e, CEAC, CPC 

Technical Director of Chemistry/ 
Principal 

1 ENVIRONMENTAL STANDARDS, INC. 
1140 Valley Forge Road 
P.O. Box 810 
Valley Forge, PA 19482-0810 

(610) 935-5577 
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September 25, 2001 

Mr. Mark P. Hemingway 
Principal Hydrogeologist 
Geomatrix Consultants 
1214 West Sixth Street 
Suite 201 
Austin, TX 78703 

Dear Mr. Hemingway: 

Setting the Standards for Innovative 
Environmental Solutions 

Enclosed is the quality assurance review for the aqueous samples collected on May 8, 2001, as part 
ofthe Morton- Reading, Ohio Project. Organic data were qualified as umeliable due to calibration 
issues and very low laboratory control sample recoveries. In addition, organic data were qualified 
as estimated due to calibration issues, a low laboratory control sample recovery, low recoveries in 
the matrix spike/matrix spike duplicate analyses, high surrogate compound recoveries, imprecision 
of reported results from two separate chromatographic columns, and reported results less than the 
quantitation limit. For the inorganics analyses, san1ple data were qualified as umeliable due to very 
low matrix spike/matrix spike duplicate recoveries. Inorganic data were qualified as estimated due 
to instrumental interferences and low matrix spike/matrix spike duplicate recoveries. 

With respect to data package deliverables, the laboratory provided sufficient quality control 
summary fom1s and supporting raw data to allow for complete validation of the data. Several 
deficiencies were noted during the review of the data. 

If you have any questions or comments, or if we can be of further assistance, please feel free to call. 

a . Lancaster, M.S. 
nior Quality Assurance Chemist III 

Project Manager 

DJL/RN:hm 
En c. 

Sincerely, 

R~~!c~~tv: 
Technical Director of Chemistry/ 
Principal 
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Introduction 

This quality assurance (QA) review is based upon a rigorous examination of the data generated 
from the analyses ofthe samples co11ected on May 8, 2001, as part ofthe Morton- Reading, Ohio 
Project. The samples included in this QA review are presented on Table 1. The laboratory was 
requested to prepare a detailed data package to substantiate the reported analytical results. The data 
package that was prepared allowed for the performance of a comprehensive review. 

This review has been performed with guidance from the "National Functional Guidelines for 
Organic Data Review" (US EPA, October 1999) and the "National Functional Guidelines for 
Inorganic Data Review" (US EPA, February 1994). 

The reported analytical results are presented as a summary of the data in Sec6on 2. Data were 
examined to determine the usability of the analytical results and compliance relative to the 
analytical requirements specified in "Test Methods for Evaluating Solid Waste, Physical/Chemical 
Methods, SW-846, 3rd Edition" (SW-846) and the Quality Assurance Project Plan Facility 
Investigation RCRA §3013 Administrative Order for the Morton International, Inc. Facility in 
Reading, Ohio. Qualifier codes have been placed next to the results to enable the data user to 
quickly assess the qualitative and/or quantitative reliability of any result. Details of this QA review 
are presented in Section 1 of this report. This critical QA review identifies data quality issues for 
specific samples and specific evaluation criteria. The data qualifications allow the data user to best 
understand the usability of the analysis results. Data not qualified in this report should be 
considered valid based on the quality control (QC) criteria that have been reviewed. 



TABLEl 

SAl\1PLES THAT HAVE UNDERGONE 

A RIGOROUS QUALITY ASSURANCE REVIEW 

Date 
Geomatrix Consultants Laboratory Sample Parameter(s) 

Sample Number Sample Number SDG Collected Analyzed 

050801114 . A1E090157-001 .· A1E090157 5/08/01 V, SVO.A, Pest, PCB, M1, M", 
OP, Alk, Cl, CN, Fell, Fell, 

NO/NQ2, NH4, P, TDS, TOC, 
S04, TSS 

050801114S A1E090157-001 A1E090157 5/08/01 Cl, CN, NH4, NO/N02, P, TOC 
(Matrix Spike) 

050801114D A1E090157-001 A1E090157 5/08/01 Cl, CN, NH4, N03/N02,P, TOC 
(Matrix Spike Duplicate) 

050801114DUP A1E090157-001 A1E090157 5/08/01 TDS, TSS 
(Laboratory Duplicate) 

050801117 A1E090157-002 A1E090157 5/08/01 V, SVOA, Pest, PCB, M1, M*, - OP, Alk, Cl, CN, Fell, Fell, 
NO/NO:z, NH4, P, TDS, TOC, 

S04, TSS 

050801117S EC3LM1CW A1E090157 5/08/01 Pest 
(Matrix Spike) EC3LM1CX PCB 

A1E090157-002 M1, M*, N03/N02 

050801117D EC3LM1CV A1E090157 5/08/01 Pest 
(Matrix Spike Duplicate) EC3LM1CO PCB 

A lE090 15 7-002 M\ M*, N031N02 

Trip Blank A1E090157-003 A1E090157 5/08/01 v 
(COC035524) 

050801118 A1E090157-004 A1E090157 5/08/01 V, SVOA, Pest, PCB, Ml, M", 
OP, Alk, Cl, CN, Feii, Fell11 

N03/N02, NH4, P, TDS, TOC, 
S04, TSS 

050801120 AIE090157-005 A1E090157 5/08/01 V, SVOA, Pest, PCB, M1, M*, 
OP, Alk, Cl, CN, Fell, Felll, 

N031N02, NH4, P, TDS, TOC, 
S04, TSS 



TABLE 1 (Cont.) 

Date 
Geomatrix Consultants Laboratory Sample Parameter(s) 

Sample Number Sample Number SDG Collected Analyzed 

Trip Blank A1E090157-006 A1E090157 5/08/01 v 
(COC035525) 

050801113 A1E090157-007 A1E090157 5/08/01 
·;. . 1 ·.· •. 

V,SVOA, Pest, PCB, M , Nl• 
OP, Alk, Cl, CN, Fell, Fe:Ili, 

NQ3/NO;z, NH4,P, TDS, TOC, 
S04, TSS .·· 

Trip Blank A1E090157-008 A1E090157 5/08/01 v 
(COC035523) 

050801119 A1E090157-009 A1E090157 5/08/01 V*, SVOA*,Pest*, PCB, D/F, 
M2, M·, OP, Alk, Cl, CN, Fell, 
Felli, NOiN02, NH4,P, TDS, 

TOC, S04,.TSS 

050801119DUP A1E090157-009 A1E090157 5/08/01 TDS, TSS 
(Laboratory Duplicate) 

,.,.. 050801116 A1E090157-010 A1E090157 5/08/01 V*, SVOA*, Pest*, PCB, DIF, 
M2, CN, so4 

Trip Blank A1E090157-011 A1E090157 5/08/01 V* 
(COC035523) 

050801115 A1E090157-012 A1E090157 5/08/01 V*, SVOA *,Pest*, PCB, DIF, 
2 • 1 M , M , OP, Alk, C , CN, Fell, 

Felli, N03/N02, NH4, P, TDS, 
TOC, S04, TSS 

050801115S EC3PT1DV A1E090157 5/08/01 V* 
(Matrix Spike) EC3PT1DX SVOA* 

EC3PT1D1 DIF 
A1E090157-012 Fell, Felli, OP, Alk 

0508011150 EC3PT1DW A1E090157 5/08/01 V* 
(Matrix Spike Duplicate) EC3PT1DO SVOA* .... 

EC3PT1D2 DIF 
A1E090157"012 Fell, Felli, OP, Alk ·. 



TABLE 1 (Cont.) 

Geomatrix Consultants 
Sample Number 

Laboratory 
Sample Number SDG 

Date 
Sample 

Co11ected 
Parameter(s) 

Analyzed 

050801115DUP A1E090157-012 A1E090157 5/08/01 A1k 
(Laboratory Duplicate) 

Trip Blank A1E090157-013 A1E090157 5/08/01 V* 
(COC035534) 

NOTES: 
v 
V* 
SVOA
SVOA*
Pest 
Pest* -
PCBs -

D/F 

OP 
Alk 

Cl 
CN 
Felli -

Fell 

NO/N02 -

NH4 
p 

TDS 
TOC -
S04 

TSS 

TCL Volatile Organic Compounds by SW-846 Method 8260B. 
Appendix IX Volatile Organic Compounds by SW-846 Method 8260B. 
TCL Semivolatile Organic Compounds by SW-846 Method 8270C. 
Appendix IX Semivolatile Organic Compounds by SW-846 Method 8270C. 
TCL Organochlorine Pesticides by SW-846 Method 8081A. 
Appendix IX Organochlorine Pesticides by SW-846 Method 8081A. 
PCBs (specifica11y, Aroclor-1016, Aroclor-1221, Aroclor-1232, Aroclor-1242, 
Aroclor-1248, Aroclor-1254, and Aroclor-1260) by SW-846 Method 8082. 
2,3,7,8-Tetrachlorodibenzo-p-dioxin and select total dioxins and furans by SW-846 
Method 8280A. 
Total TAL Metals by SW-846 Methods 6010B and 7470A. 
Select Total Metals (specifica11y, TAL Metals including tin and minus manganese 
and aluminum) by SW-846 Methods 6010B and 7470A. 
Dissolved Metals (specifica11y, calcium, iron, potassium, magnesium, and sodium) 
by SW-846 Method 601 OB. 
Phosphorus as orthophosphate by EPA Method 365.2. 
Bicarbonate alkalinity, carbonate alkalinity, and total alkalinity by EPA Method 
310.1. 
Chloride by EPA Method 300.0A. 
Total cyanide by SW-846 Method 9012A. 
Ferric Iron by Standard Methods for the Evaluation of Water and Waste, 18th 
Edition Method 3500-FE D. 
Ferrous Iron by Standard Methods for the Evaluation of Water and Waste, 18th 
Edition Method 3500-FE D. 
Nitrate-Nitrite by EPA Method 353.2. 
Nitrogen as ammonia by EPA Method 350.3. 
Total phosphorus by EPA Method 365.2. 
Total dissolved soEds by EPA Method 160.1. 
Total organic carbon by EPA Method 415.1. 
Total sulfide by EPA Method 376.1. 
Total Suspended Solids by EPA Method 160.2. 



Section 1 Quality Assurance Review 

A. On!a:rllc Data 

The orga:rllc analyses of 17 aqueous samples (including QC samples) were performed by Severn 
Trent Laboratories, Inc. ofNorth Canton, Ohio (STL-Ohio). Eight samples were analyzed for TCL 
volatile orga:rllc compounds by SW-846 Method 8260B; six samples (including QC samples) were 
analyzed for Appendix IX Volatile Organic Compounds by SW-846 Method 8260B; five samples 
were analyzed for TCL Semivolatile Organic Compounds by SW-846 Method 8270C; five 
samples (including QC samples) were analyzed for Appendix IX Semivolatile Organic 
Compounds by SW-846 Method 8270C; seven samples (including QC samples) were analyzed for 
TCL Organochlorine Pesticides by SW-846 Method 8081A; three samples were analyzed for 
Appendix IX Organochlorine Pesticides by SW-846 Method 8081A; and nine samples (including 
QC samples) were analyzed for PCBs (specifically, Aroclor-1016, Aroclor-1221, Aroclor-1232, 
Aroclor-1242, Aroclor-1248, Aroclor-1254, and Aroclor-1260) by SW-846 Method 8082. In 
addition to the analyses performed by STL-Ohio, five samples were analyzed for 
2,3, 7,8-tetrachlorodibenzo-p-di ox in; total tetrachlorodibenzo-p-di oxins (TCDD); total 
pentachlorodibenzo-p-dioxins (PeCDD); total hexachlorodibenzo-p-dioxins (HxCDD); total 
tetrachlorodibenzo-p-furans (TCDF); total pentachlorodibenzo-p-furans (PeCDF); and total 
hexachlorodibenzo-p-furans (HxCDF) by the STL facility in West Sacramento, Califor:rlla. These 
analyses are specified on Table 1 and the analytical results are summarized in Section 2 of this 
report. 

The findings offered in this report are based upon a rigorous review of holding times, blank 
analysis results, system monitoring compound recoveries, matrix spike/matrix spike duplicate 
(MS/MSD) analysis accuracy and precision, laboratory control sample (LCS) recoveries, initial and 
continuing calibrations, target compound matching quality, analytical sequence, retention times 
(RTs), gas chromatography/mass spectroscopy (GC/MS) tuning and mass calibration, internal 
standard performance, quantitation of positive results, and overall system performance. 

A few deficiencies were identified as detailed below. The Environmental Standards, Inc. 
(Environmental Standards) data reviewer has edited the laboratory-reported data and QC summary 
forms based on the deficiencies and comments listed in this QA review. Furthermore, the 
Environmental Standards data reviewer has included copies of all relevant raw data, QC forms, and 
other documentation needed to support these edits in the Orga:rllc Data Support Documentation 
(Section 3) of this review. The following deficiencies and comments do not necessarily affect 
data usability. Usability is addressed in the subsequent Organic Data Qualifiers section. 
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Correctable Deficiencies 

1. For the volatile fraction, the laboratory reported the initial calibration date and time on the 
Initial Calibration Data forms and the associated Continuing Calibration Compounds forms 
as "08-JAN-20001 11 :39." According to the associated Volatile Organic GC/MS Tuning 
and Mass Calibration - BFB (Form V), the initial calibration date/time for the volatile 
initial calibration is 4112/01 at 11:17. 

2. For the volatile fraction, the laboratory did not report a positive result for 4-methyl-2-
pentanone on the results summary (Form I) for sample 050801120. In addition, the 
laboratory did not report positive results for acetone on the associated Form I's for samples 
050801114 and 050801119. According to the raw data, 4-methyl-2-pentanone was detected 
in sample 050801120 and acetone was detected in samples 050801114 and 050801119. 
These positive results were added to the data summary tables in Section 2 of this quality 
assurance review. 

3. For the semivolatile fraction, the laboratory did not report a positive result for 
benzo(g,h,i)perylene on the Form I for sample 050801117. In addition, the laboratory did 
not report positive results for dibenz(a,h)anthracene and indeno(1,2,3-cd)pyrene in sample 
050801120; for 1,3-dichlorobenzene in sample 05080113, and for 
bis(2-ethylhexyl)phthalate in sample 050801116. According to the raw data, 
benzo(g,h,i)perylene was detected in sample 050801117, dibenz(a,h)anthracene and 
indeno(1 ,2,3-cd)pyrene were detected in sample 050801120, 1 ,3-dichlorobenzene was 
detected in sample 050801113, and bis(2-ethylhexyl)phthalate was detected in sample 
050801116. These positive results were added to the data summary tables in Section 2 of 
this quality assurance review. 

4. For the semivolatile fraction, the laboratory did not apply an alternate initial calibration 
option (i.e., linear or quadratic) for the target compound famphur. The relative standard 
deviation (%RSD) of the relative response factors (RRFs) in the initial calibration for this 
compound was greater than 15%. According to SW-846 Method 8270C (Section 7.3.7.1), 
alternate calibration options must be applied for any compound with a %RSD greater than 
15%. Qualification of data due to this issue was not warranted because positive results for 
famphur were not observed in the associated samples. 

5. For the pesticide fraction, the reported initial calibration dates and times on the Initial 
Calibration Data forms and the associated Continuing Calibration Compounds forms did 
not correspond to the calibration dates and times reported on the associated Pesticide 
Analytical Sequence summaries (Form Vills) or the raw data. 

w:\geomatrix\rohm haas\dv\yl 071626\fmal\reportl.doc. 
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6. For the pesticide fraction, the laboratory reported the initial calibration date on the Form 
VIlls associated with the samples analyzed on 5/12/01 and 5/18/01 as "03/24/01." 
According to the raw data, the initial calibration date is 5112/01. 

7. For the pesticide fraction, the laboratory did not perform alternate calibration for the 
compound chlorobenzilate, which exhibited a %RSD greater than 20% in the associated 
initial calibration. According to SW-856 Method 8081A (Section 7.4.5.3), if the RSD of 
the calibration factor is greater than 20%, the analyst must use a calibration curve or a non
linear calibration model for quantitation. Chlorobenzilate was not detected in the project 
samples; therefore, qualification of data was not warranted. 

8. For the pesticide fraction, the laboratory consistently reported the lower results from the 
results obtained from the two chromatographic columns used for analysis. According to 
SW-846 Method 8000 (Section 7.1 0.4.2), if the relative percent difference (RPD) between 
the results obtained from separate chromatographic columns is greater than 40% and there 
is no evidence of chromatographic problems, the higher result should be reported. The 
table below lists a comparison of the positive results obtained from the two 
chromatographic columns used for analysis. Qualification of data due to this issue is 
addressed in the Organic Data Qualifiers section. 

Sample 

050801120 

050801113 

050801119 

050801115 

Compound 

aldrin 
delta-BHC 

dieldrin 
endrin 

heptachlor 

dieldrin 
endosulfan n 

endrin aldehyde 

dieldrin 
endosulfan n 

Reported 
Result (b!g!L) 

0.42 
0.11 
0.054 
0.043 
0.10 

0.11 
0.13 

0.35 

0.19 
0.13 

Alternate Column 
Result (!Jg/L) RPD 

0.49 15% 
0.17 43% 
0.45 158% 
0.044 2% 
0.25 79% 

0.19 53% 
0.18 32% 

0.61 51% 

0.19 0% 
0.19 38% 

9. For the pesticide fraction, the laboratory reported a positive result for endosulfan I and a 
"not-detected" result for dieldrin in sample 050801115. The raw data indicate a "not
detected" result for endosulfan I and a positive result for dieldrin in this sample. The 
positive result for dieldrin and the "not-detected" result for endosulfan I were added to the 
data summary tables presented in Section 2 of this quality assurance review. 
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10. For the PCB fraction, the laboratory reported the initial calibration start date and time on the 
:rrutial Calibration Data forms for the initial calibration analyzed on 5/02/01 and the 
associated Continuing Calibration Compounds forms as "12-AUG-2000 01 :28." According 
to the raw data, the initial calibration start date/time is 5/02/01 at 15:00. 

11. The laboratory reported an incorrect date of analysis on the Method Blank Report, the 
Laboratory Control Sample Data Report, and the Laboratory Control Sample Evaluation 
Report for the dioxins and furans analysis. These summary forms indicate that the method 
blank and laboratory control sample were analyzed on 5/18/01; however, the raw data 
indicate that these quality control samples were analyzed on 5/17/01. 

12. The laboratory used an acceptance range of 1.24-1.78 for the mass ratios for 
1,2,3,7,8-pentachlorodibenzo-p-dioxin and 1,2,3,7,8-PeCDF. According to SW-846 
Method 8280A (Table 9), an acceptance range of 1.32-1.78 should be used. The data 
reviewer reviewed all mass ratios and determined that all ratios were within method criteria. 

13. The laboratory analyzed closing calibration standards as part of the dioxin and furan 
analytical sequence, but the results of these continuing calibrations were not summarized on 
quality control forms. The data reviewer summarized the results of the closing calibration 
standards on Microsoft Excel spreadsheets and used these results to qualify data if 
necessary. 

14. The laboratory analyzed a second-source calibration check standard after the initial 
calibration of the GC/MS for the dioxin and furan analyses. The laboratory used an 
incorrect relative response factor (RRF) for the quantitation of the result for 
1,2,3,4,7,8-HxCDD in the calibration check standard; consequently, the reported percent 
difference (%D) for the compound was incorrect. The data reviewer recalculated the RRF 
and %D for the compound using the correct RRF. The %D for the compound was within 
the acceptance range for the analysis (i.e., <30%). 

15. For the second-source standard analyzed after the initial calibration for the dioxin and furan 
analyses, the laboratory used an incorrect peak area for the quantitation of the RRF for the 
labeled compound C13-1,2,3,6,7,8-HxCDD. The peak integrated for the calculation had an 
RT of36.403 minutes; however, this peak area was also used for the calculation of the RRF 
for C13-1,2,3,7,8,9-HxCDD. A review of the RTs for the two labeled compounds revealed 
that this peak was actually C13-1,2,3,7,8,9-HxCDD, and the peak for 
C13-1,2,3,6,7,8-HxCDD had an RT of approximately 36.120 minutes. The acceptability of 
the RRF for C13-1 ,2,3,6, 7,8-HxCDD in the second-source standard could not be evaluated. 
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Noncorrectable Deficiencies 

1. For the volatile fraction, the Case Narrative stated that the pH of sample 050801120 was 
greater than 2. According to SW-846 Chapter 4 (Table 4-1), volatile orgaruc analysis 
samples must be preserved to a pH~. Sample 05081120 was analyzed within 7 days of 
sample collection; therefore, qualification of data due to this issue is not warranted. 

2. For the pesticide fraction, the laboratory analyzed samples after invalid calibration 
verifications (i.e., percent difference and/or percent drifts > 15%) analyzed on 5/13/01 at 
02:33, on 5/18/01 at 12:16, and on 5/18/01 at 12:37. According to SW-846 Method 8081A 
(Section 7.5.2.3), ifthe response for an analyte is not within ±15%, a new initial calibration 
must be prepared. Qualification of data due to this issue is addressed in the Orgaruc Data 
Qualifiers section. 

Comments 

1. For the volatile fraction, sample 050801118 was analyzed at a five-fold dilution, sample 
050801120 was analyzed at a 500-fold dilution, sample 050801113 was analyzed at a 
50-fold dilution, sample 050801119 was analyzed at a two and one half-fold dilution, and 
sample 050801115 was analyzed at a two-fold dilution due to high concentrations of 
target compounds. The quantitation limits for these samples were raised accordingly. 

2. According to Method 8260B (Section 7.4.7) and Method 8270C (Section 7.4.6), the 
laboratory is required to compare the internal standard area counts and RTs in the 
continuing check standard against those in the mid-point standard of the initial calibration. 
The laboratory did not provide documentation that this check had been performed. The data 
reviewer compared the internal standard area counts and RTs between the initial and 
continuing calibration standards. All RTs for the internal standards in the continuing 
calibration standard were within the method-specified QC range of ±30 seconds from the 
RTs in the initial calibration standard, and the area counts for the internal standards in the 
continuing calibration standard were within the limits of -50% to + 100% of the area counts 
ofthe initial calibration standard. 

3. For the volatile fraction, the laboratory did not report all of the target compounds on the 
LCS, MS, and MSD QC summary forms and on the associated Form l's. Upon 
Environmental Standards' inquiry, the laboratory responded that all compounds in the 
spiking solution could not be reported on the aforementioned LCS, MS, and MSD QC 
summary forms due to software limitations. 
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4. For the semivolatile fraction, sample 050801120 was analyzed at a 50-fold dilution, 
sample 050801119 was analyzed at a two and one half-fold dilution, and sample 
050801115 was analyzed at a 10-fold dilution due to high levels of tentatively identified 
compounds (TICs) in these samples. Sample 050801113 was analyzed at a 12.5-fold due 
to high concentrations of target compounds. The quantitation limits for these samples 
were raised accordingly. 

5. For the semivolatile fraction, the laboratory reported the compound 
2,2'-oxybis(1-chloropropane) on the Form I's and as bis(2-chloroisopropyl)ether on the 
Initial Calibration Data and Continuing Calibration Compounds summaries. The data 
reviewer reported this compound on the data summary tables as reported on the Form I's. 

6. For the semivolatile fraction, all target compounds were not in the spiking standard for the 
associated LCS; consequently, the data reviewer could not evaluate laboratory performance 
separately from matrix effects for the compounds not included in the LCS. 

7. For the semivolatile fraction, the laboratory did not provide the extraction logs for samples 
050801113, 050801114, 050801117, 050801118, and 050801120 in the data package 

· provided for review. Upon Environmental Standards' request, the laboratory provided these 
data. 

8. For the pesticide fraction, a number of deliverables related to the initial calibrations and RT 
windows were not included in the data package provided for review. Upon Environmental 
Standards' request, the laboratory provided these data. Copies of the requested information 
are presented in Project Correspondence (Section 6) of this quality assurance review. 

9. For the pesticide fraction, samples 050801113 and 050801115 were analyzed at five-fold 
dilutions, and sample 050801119 was analyzed at a 10-fold dilution due to matrix 
interferences in these samples. The quantitation limits for these samples were raised 
accordingly. 

10. For the PCB fraction, sample 050801119 was analyzed at a 10-fold dilution due to matrix 
interference. The quantitation limits for this sample were raised accordingly. 

11. For the PCB fraction, the laboratory quantitated the continuing calibration standards 
analyzed on 5113/01 at 19:51 and on 5/14/01 at 09:01 and at 13:30 on instrument HP2 using 
method file HP2PCBF.m. The associated initial calibration was updated to method file 
HP2PCBR.m. Upon Environmental Standards' request, the laboratory requantitated the 
aforementioned continuing calibration standards and regenerated the associated forms. 

12. As stated in the Case Narrative, the dioxin and furan analyses were performed by STL's 
West Sacramento, California, facility. 
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The field sampling team submitted several trip blanks to the laboratory for volatile organic 
analysis. All ofthese field quality control samples were labeled identically ("Trip Blank"). 
The data reviewer has used the Chain-of-Custody record nwnbers to differentiate the trip 
blanks in this report and on the data summary tables in Section 2 of this QA review. 

With respect to data usability, the principal areas of concern are calibration issues, low LCS 
recoveries, low matrix spike/matrix spike duplicate recoveries, high surrogate compound 
recoveries, imprecision of results reported from two separate chromatographic columns, and 
reported results less than the quantitation limit. Based on a rigorous review of the data provided, 
the following organic data qualifiers are offered. The following organic data usability issues 
represent an interpretation of the QC results obtained for the project samples. Accordingly, the 
following data usability issues should not necessarily be construed as an indication of laboratory 
performance. 

Organic Data Qualifiers 

Although not qualified due to blank contamination, the positive results for methylene 
chloride in sample 05080114, for acetone in samples 050801114 and 050801119, and for 
bis(2-ethylexyl)phthalate in sample 05081116 should be used with caution. These 
compounds are common laboratory contaminants and were detected in the samples at low 
concentrations. 

The analyses for acrolein, acetonitrile, propionitrile, and isobutanol in samples 050801115, 
050801116, 050801119, TB (COC035534), and TB (COC035535) should be considered 
umeliable, and the "not-detected" results for these compounds in the aforementioned 
samples have been flagged "R" on the data summary tables. Very low RRFs (< 0.05) were 
reported for these compounds in the associated initial and/or continuing calibrations. 

The analyses for 4-chloroaniline in samples 050801113, 050801114, 050801117, 
050801118, and 050801120 and for hexachlorocyclopentadiene in samples 050801115, 
050801116, and 050801119 should be considered umeliable, and the "not-detected" 
results for these compounds in the aforementioned samples have been flagged "R" on the 
data summary tables. Very low recoveries (%R<1 0%) for these compounds were 
observed in the associated LCS analyses. 

The analysis for acetone in all samples should be considered unreliable, and the "not
detected" results have been flagged "R" on the data summary tables. In addition, the 
positive results for acetone in all samples should be considered estimated and have been 
flagged "J" on the data summary tables. A very high %D (>90%) was reported for 
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acetone in the continuing calibration standard associated with the volatile orgamcs 
analysis of the project samples. 

The quantitation limits for acrolein and vinyl acetate in samples 050801115, 050801116, 
050801119, TB (COC035534), and TB (COC035535) may be higher than reported, and the 
"not-detected" results for these compounds have been flagged "UJ" on the data summary 
tables (unless previously flagged "R''). High percent differences or drifts (>20%) in the 
direction of decreased instrument sensitivity were observed for these compounds in the 
associated continuing calibration standard analyses. 

The quantitation limits for acetonitrile in samples 050801115, 050801116, 050801119, TB 
(COC035534), and TB (COC035535) may be higher than reported, and the "not-detected" 
results for these compounds have been flagged "UJ" on the data summary tables (unless 
previously flagged "R"). A high %D (>20%) in the direction of increased instrument 
sensitivity was observed for this compound in the associated continuing calibration standard 
analysis. The quantitation limits for acetonitrile in the aforementioned samples may be 
acceptable as reported because the bias was in the direction of increased instrument 
sensitivity. 

The quantitation limits for bis(2-ethylhexyl)phthalate, hexachlorocyclopentadiene, and 
famphur in samples 050801115, 050801116, and 050801119 may be higher than reported, 
and the "not-detected" results for these compounds have been flagged "UJ" on the data 
summary tables (unless previously flagged "R"). In addition, the reported positive result for 
bis(2-ethylhexyl)phthalate in sample 050801116 should be considered estimated and has 
been flagged "J" on the data summary tables. High %Ds (>25%) were observed for these 
compounds in the associated continuing calibration standard analyses. 

The quantitation limits for styrene in samples 050801114, 050801117, TB (COC035524), 
050801118, TB (COC035525), 050801113, TB (COC035523), and 050801120 may be 
higher than reported, and the "not-detected" results have been flagged "UJ" on the data 
summary tables. A low recovery (<85%) was observed for styrene in the associated LCS 
analysis. 

The quantitation limits for methylene chloride and vinyl chloride in sample 050801115 may 
be higher than reported, and the "not-detected" results have been flagged "UJ" on the data 
summary tables. Low recoveries (%R<QC Limits) were observed for these compounds in 
the associatedMS and/or MSD analyses. 

The reported positive results for aniline and 1,2-dichlorobenzene in sample 0050801119 
should be considered estimated and have been flagged "J" on the data summary tables. A 
high recovery (%R>112%) was observed for the base/neutral surrogate compound 
nitrobenzene-d5 in this sample. 
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The reported positive results for delta-BHC, heptachlor, aldrin, and dieldrin in sample 
050801120 should be considered estimated and have been flagged 'T' on the data summary 
tables. High differences (>±RL) were observed between the results obtained from the two 
chromatographic columns used for the analysis ofthis sample. 

The reported positive results for delta-BHC, aldrin, and endrin in sample 050801120 should 
be considered estimated and have been flagged "J" on the data summary tables. A high 
recovery (%R> 130%) was observed for the surrogate compound tetrachloro-m-xylene 
(TCMX) on the chromatographic column from which the results for delta-BHC, aldrin, and 
endrin were reported in sample 050801120. 

The quantitation limits for the compounds in the following samples may be higher than 
reported, and the "not-detected" results have been flagged "UJ" on the data tables. High 
%Ds (> 15%), coupled with decreases in instrument sensitivity, were observed for these 
compounds in the associated continuing calibration standards. 

Compound(s) 

endrin aldehyde 

kepone and chlorobenzilate 

isodrin and diallate 

Samples With Biased Low 
Quantitation Limits ("UJ") 

050801114,050801116,050801117, 
050801118, and 050801120 

050801116, 050801119, and 050801115 

050801119 and 050801115 

Per US EPA reporting requirements, all positive results reported at levels less than the 
quantitation limits (adjusted for dilutions) should be considered estimated and have been 
flagged "J" on the data tables. 

A complete support document of this organic QA review is provided in Section 3 of this report. 

B. Inorganic and Wet Chemistry Data 

The inorganic analyses of 17 aqueous samples (including QC samples) were performed by Severn 
Trent Laboratories, Inc. ofNorth Canton, Ohio. Seven samples were analyzed for target analyte list 
(TAL) metals by SW-846 Methods 6010B and 7470A; three samples were analyzed for select total 
TAL Metals (specifically, TAL metals including tin and excluding manganese and aluminum) by 
SW-846 Methods 6010B and 7470A; nine samples were analyzed for dissolved metals 
(specifically, calcium, iron, potassium, magnesium, and sodium) by SW-846 Method 601 OB; nine 
samples were analyzed for phosphorus as orthophosphate by EPA Method 365.2; ten samples were 
analyzed for bicarbonate alkalinity, carbonate alkalinity, and total alkalinity by EPA Method 310.1; 
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nine samples were analyzed for chloride by EPA Method 300.0A; nine samples were analyzed for 
total cyanide by SW-846 Method 9012A; nine samples were analyzed for ferric iron and ferrous 
iron by Standard Method for the Evaluation of Water and Waste, 18th Edition Method 3500-FE D; 
eleven samples were analyzed for nitrate-nitrite by EPA Method 353.2; nine samples were analyzed 
for nitrogen as annnonia by EPA Method 350.3; nine samples were analyzed for total phosphorus 
by EPA Method 365.2; nine samples were analyzed for total dissolved solids by EPA Method 
160.1; nine samples were analyzed for total organic carbon by EPA Method 415.1; eight samples 
were analyzed for total sulfide by EPA Method 376.1; and nine samples were analyzed for total 
suspended solids by EPA Method 160.2. These analyses are indicated on Table 1 and the analytical 
results are sunnnarized in Section 2 ofthis QA review. 

The findings offered in this report are based upon a rigorous review of holding times, blank 
analysis results, laboratory control sample (LCS) recoveries, MS/.r\1SD recoveries and precision, 
laboratory duplicate precision, contract-required detection limit (CRDL) standard results, initial and 
continuing calibration checks, inductively coupled plasma (ICP) serial dilution results, ICP 
interference checks, analytical sequence, quantitation of positive results, and instrument sensitivity 
and selectivity. The analytical results for the samples are provided as a summary of the data in 
Section 2 of this QA review. 

A few issues were identified as detailed below. The Environmental Standards data reviewer has 
included copies of a11 relevant raw data, QC forms, and other documentation needed to support 
these edits in the Inorganic and General Chemistry Data Support Documentation (Section 4) of this 
QA review. The fo11owing connnents do not necessarily affect data usability. Usability IS 

addressed in the subsequent Inorganic and General Chemistry Data Qualifiers section. 

Comments 

1. The laboratory utilized the same QC samples (method blank and LCS) for the total and 
dissolved metal analyses. The laboratory should have prepared QC samples for each 
analysis performed. The data reviewer was unable to dete1mine if the QC samples had been 
filtered. 

2. The laboratory did not provide summary forms for the CRDL standard analyses. 
Environmental Standards requested this information, but the laboratory did not provide a 
sunnnary form or the true concentrations (for ICP analytes); therefore, the CRDL 
standards for ICP analytes could not be evaluated. 

3. The laboratory did not record final volumes for the project or QC samples on the Metals 
Prep Logs; however, final volume information was reported on the Metals Preparation 
Sunnnary sheet. 
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4. The laboratory analyzed a laboratory duplicate for sample 050801119 but did not report 
the result on the Sample Duplicate Evaluation Report summary form. The data reviewer 
was able to evaluate the result from the raw data. 

5. The laboratory did not include a background analysis for ferrous iron for sample 
050801117. According to the Sepctrophotometric Logsheet, a background sample had been 
analyzed for all samples except sample 050801117. The data reviewer was unable to 
determine why the laboratory did not analyze a background sample. 

6. The laboratory did not include the raw data for the total phosphorus analyses. Upon 
Environmental Standards' request, the laboratory provided the missing data (included in 
Section 6). 

With respect to data usability, the principal areas of concern are blank contamination, low matrix 
spike/matrix spike duplicate recoveries, interferences observed in the ICP analysis of the samples, 
and large negative instrument responses in calibration blanks. Based on a rigorous review of the 
data provided, the following inorganics data qualifiers are offered. The following inorganic data 
usability issues represent an interpretation of the QC results obtained for the project samples. 
Accordingly, the following data usability issues should not necessarily be construed as an 
indication oflaboratory performance. 

Inor2:anic and General Chemistry Data Qualifiers 

Due to trace-level presence of the following analytes in the associated preparation blanks 
and calibration blanks, these analytes should be considered "not-detected" in the samples 
listed below and have been flagged "U" on the data summary tables. It should be noted that 
dilution factors were taken into account when evaluating blank contamination. 

Analyte(s) 

cadmium and beryllium 

cadmium 

cadmium, chromium, and barium 

aluminum 

cadmium and barium 

tin, calcium, and magnesium 
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Sample(s) With Positive Results Qualified 
as "Not-Detected" ("U'') 

050801114 (Total) 

050801117 (Total) 

050801118 (Total) 

050801113 (Total) 

050801119 (Total) 

050801116 (Total) 
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Analyte(s) 

chromium, barium, zinc, and iron 

nitrogen as ammonia 

nitrate-nitrite 

Sample(s) With Positive Results Qualified 
as "Not-Detected" ("1J') 

050801115 (Total) 

050801114 and 050801117 

050801113 
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The analyses for carbonate alkalinity in a11 samples, except sample 050801116, should be 
considered unusable, and the "not-detected" results have been flagged "R" on the data 
summary tables. Furthermore, the reported positive results for bicarbonate alkalinity and 
total alkalinity in all samples, except sample 050801116, should be considered estimated 
and have been flagged "J" on the data summary tables. Very low recoveries (<30%) were 
observed for total alkalinity in the associated MS/MSD analyses. 

The analyses for total phosphorus in samples 050801117 and 050801118 should be 
considered unusable and the "not-detected" results have been flagged "R" on the data 
summary tables. Furthermore, the reported positive results for total phosphorus in samples 
050801114, 050801120, 050801113, 050801119, and 050801115 should be considered 
estimated and have been flagged "J'' on the data summary tables. Very low recoveries 
(<30%) were observed for total phosphorus in the MS/MSD analyses. 

The detection limits for vanadium in sample 050801117 and for zinc in samples 
050801117, 050801118, 050801113, and 050801119 may be higher than reported, and 
the "not-detected" results have been flagged "UJ" on the data summary tables. 
Furthem1ore, the positive results for vanadium in samples 050801118, 050801113, 
050801119, and 05080115 and for zinc in sample 050801115 should be considered 
estimated and have been flagged "J" (unless previously flagged "U") on the data 
summary tables. High negative responses (with absolute values greater than twice the 
instrument detection limit [IDL]) were observed in the ICSA/AB standards analysis 
associated with the project samples, and these samples displayed a high level (greater 
than 50% of the concentration in the ICSA/ AB standard) of one or more of the 
interference analytes (i.e., calcium, magnesium, iron, or aluminum). 

The detection limits for aluminum in samples 050801117 and 050801120 may be higher 
than reported, and the "not-detected" results for aluminum have been flagged ''UJ'' on the 
data summary tables. In addition, the positive result for aluminum in sample 050801118 
should be considered estimated and has been flagged "J'' on the data summary tables. High 
negative responses (with absolute values greater than twice the IDL) were observed for 
aluminum in the associated method blanks. 
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The reported positive results for nitrogen as ammonia in samples 050801114, 050801117, 
050801118, 050801120, 050801113, 050801119, and 050801115 should be considered 
estimated and have been flagged 'T' (unless previously flagged "U") on the data summary 
tables. Low recoveries (<75%) were observed for nitrogen as ammonia in the associated 
MS/MSD analyses. 

A complete support documentation for the inorganic and general chemistry data validation is 
presented in Section 4 ofthe QA review. 

w:\geomatrix\rohm haas\dv\yl 071626\fmal\reportl.doc 

ENVIRONMENTAL STANDARDS I 



-page 14 

C. ConcJusions 

This QA review has identified several aspects ofthe data that required qualification. The analytical 
data should be considered acceptable for use unless otherwise indicated in the QA review. In order 
to use any of the data, the data user should understand the qualifications and limitations specified in 
this QA review. The Project Chain-of-Custody Records and Case Narratives are presented in 
Section 5. Project Correspondence is presented in Section 6. 

Report prepared by: 

t-~-~ 
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Quality Assurance Chemist 
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